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a
c
t
o
r
 
"
l
i
n
e
n
.

2
4

1
 
x
 
2
4

2
 
x
 
1
2

3
 
x
 
8

4
 
x
 
6

2
4

1
 
2
 
3
 
4

6
 
8
 
2
2
 
2
4

W
h
e
n
 
p
a
t
t
e
r
n
 
r
e
p
e
a
t
s
,
 
f
a
c
t
o
r
i
z
a
t
i
o
n
 
i
s
 
c
o
m
p
l
e
t
e
.

B
.

O
d
d
 
a
n
d
 
e
v
e
n

n
u
m
b
e
r
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
a
 
s
i
m
p
l
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
e
v
e
n
 
a
n
d
 
o
d
d

n
u
m
b
e
r
s
 
t
o
 
c
l
a
r
i
f
y
 
t
h
e
 
c
o
n
c
e
p
t
:

A
 
n
u
m
b
e
r
 
i
s
 
e
v
e
n
 
i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
i
t
 
i
s
 
a
 
m
u
l
t
i
p
l
e
 
o
f
 
2
.

I
f
 
a
 
n
u
M
b
e
r
 
i
s
 
n
o
t
 
e
v
e
n
,
 
i
t
 
i
s
 
o
d
d
.

(
Z
e
r
o
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
e
v
e
n
)

C
.

P
r
i
m
e
 
n
u
m
b
e
r
s

P
r
i
m
e
 
n
u
m
b
e
r
s
 
a
r
e
 
n
u
m
b
e
r
s
 
w
i
t
h
 
o
n
l
y
 
t
w
o
 
f
a
c
t
o
r
s
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
c
o
n
s
t
r
u
c
t
 
a
 
s
i
e
v
e
 
o
f

-

E
r
a
t
o
s
t
h
e
n
e
s
,
 
a
s
 
i
t
 
i
s
 
a
 
c
o
n
v
e
n
i
e
n
t
 
w
a
y
 
t
o
 
d
i
s
p
l
a
y
 
p
r
i
m
e
 
n
u
m
b
e
r
s
.

N
u
m
b
e
r
s
 
t
h
a
t
 
a
r
e
 
n
o
t

p
r
i
m
e
 
a
r
e
 
c
a
l
l
e
d
 
c
o
m
p
o
s
i
t
e
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

T
h
e
 
s
e
t
 
o
f
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
s
 
c
o
n
s
i
s
t
s
 
o
f
 
t
h
r
e
e
 
s
e
t
s
:

1
,
 
p
r
i
m
e
,
 
a
n
d
 
c
o
m
p
o
s
i
t
e
.



D
.

S
m
a
l
l
e
s
t
 
f
a
c
t
o
r
s

S
m
a
l
l
e
s
t
 
f
a
c
t
o
r
s
 
a
r
e
 
t
h
e
 
r
e
s
u
l
t
 
o
f
 
c
o
m
p
l
e
t
e
 
f
a
c
t
o
r
i
z
a
t
i
o
n
 
u
n
t
i
l
 
p
r
i
m
e
 
n
u
m
b
e
r
s
 
o
n
l
y
 
a
r
e
 
r
e
a
c
h
e
d
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
t
o
l
d
 
t
o
 
w
r
i
t
e
 
f
i
n
a
l
 
f
a
c
t
o
r
s
 
i
n
 
t
h
e
i
r
 
n
a
t
u
r
a
l
 
o
r
d
e
r
 
f
o
r
 
c
o
n
v
e
n
i
e
n
c
e
.

A
f
t
e
r

t
h
e
 
c
o
n
c
e
p
t
 
v
f
 
c
o
m
p
l
e
t
e
.
f
a
c
t
o
r
i
z
a
t
i
o
n
 
i
s
 
u
n
d
e
r
s
t
o
o
d
,
 
e
x
p
o
n
e
n
t
i
a
l
 
n
o
t
a
t
i
o
n
 
m
a
y
 
b
e
 
u
s
e
d
.

W
a
C
k
I
n
g
 
H
i
n
t
:

U
s
e
 
p
r
i
m
i
 
n
u
m
b
e
r
s
 
a
s
 
d
i
v
i
s
o
r
i
,
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
2
.

7
2
 
=
 
2
3
x
 
3
2

2 2 2 3 3
1

2 2 2 3

1

1
2
0
=
 
2
s
x
 
3
 
x

A
 
"
f
a
c
t
o
r
 
t
r
e
e
"
 
f
o
r
 
2
4
.

I
f
 
"
l
i
M
b
"
 
c
a
n
 
g
r
o
w
,
 
i
t
 
i
s
 
n
o
t
 
p
r
i
m
e
.

2
4

2
 
x
 
1
2

2
 
x
 
2
 
x
 
6

I
I

2
 
x
 
2
 
x
 
2
 
x
 
3

E
.

G
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r
 
(
G
.
C
.
F
.
)
 
a
n
d
 
m
e
t
h
o
d
s
 
o
f
 
f
i
n
d
i
n
g
 
G
.
C
.
F
.

T
e
a
c
h
e
r
 
s
h
o
u
l
d
 
e
x
p
l
a
i
n
 
a
 
f
e
w
 
p
r
a
c
t
i
c
a
l
 
u
s
e
s
 
f
o
r
 
G
.
C
.
F
.
(
a
r
c
h
i
t
e
c
t
u
r
e
,
 
b
u
i
l
d
i
n
g
,
 
e
t
c
.
)
.

T
h
e
n

s
t
u
d
e
n
t
s
 
m
a
y
 
f
o
l
l
o
w
 
t
h
e
 
t
e
a
c
h
e
r
'
s
 
e
x
p
l
a
n
a
t
i
o
n
 
f
o
r
 
f
i
n
d
i
n
g
 
G
.
C
.
F
.
 
i
n
 
t
h
e
 
f
o
l
i
c
 
r
i
n
g

s
y
s
t
e
m
a
t
i
c
 
s
t
e
p
s
:

1
.

U
s
i
n
g
 
p
o
w
e
r
 
n
o
t
a
t
i
o
n

U
s
i
n
g
 
p
o
w
e
r
 
n
o
t
a
t
i
o
n
,
 
w
r
i
t
e
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
o
f
 
e
a
c
h
 
n
u
m
b
e
r
 
i
n
v
o
l
v
e
d
.

2
4
 
=
 
2
 
x
 
2
 
x
 
2
 
x
 
3
 
=
 
2
3
 
x
 
3

3
6
 
=
 
2
 
x
 
2
 
x
 
3
 
x
 
3
 
=

2
2

x
i
2

S
e
l
e
c
t
 
t
h
e
 
s
m
a
l
l
e
s
t
 
p
o
w
e
r
 
o
f
 
e
a
c
h
 
c
o
m
m
o
n
 
p
r
i
m
e
 
f
a
c
t
o
r
:

2
2
 
a
n
d
 
3
.



T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
s
m
a
l
l
e
s
t
 
p
o
w
e
r
s
 
o
f
 
t
h
e
 
c
o
m
m
o
n
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
i
s
'
t
h
e
 
G
.
C
.
F
.

2
2

x
 
3
 
=
 
2
 
x
 
2
 
x
 
3
 
=
 
4
 
x
 
3
 
=
 
1
2

T
e
a
c
h
i
n
g
 
H
i
n
t
:

S
t
u
d
e
n
t
s
 
m
a
y
 
b
e
 
c
o
n
f
u
s
e
d
 
b
y
 
t
h
e
 
w
o
r
d
s
 
"
g
r
e
a
t
e
s
t
"
 
a
n
d
 
"
l
e
a
s
t
"
 
G
.
C
.
F
.
 
a
n
d

L
.
C
.
M
.

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
w
i
s
h
 
t
o
 
o
m
i
t
 
t
h
e
s
e
 
w
o
r
d
s
 
a
n
d
 
u
s
e
 
t
h
e
 
c
o
n
c
e
p
t
s
 
a
s

"
c
o
m
m
o
n
 
f
a
c
t
o
r
"
 
(
s
m
a
l
l
 
n
u
m
b
e
r
)
 
a
n
d
 
"
c
o
m
m
o
n
 
m
u
l
t
i
p
l
e
"
 
(
l
a
r
g
e
r
 
n
u
M
b
e
r
)
 
i
n

t
h
e
 
b
e
g
i
n
n
i
n
g
.

2
.
.

L
i
s
t
i
n
g
 
a
l
l
 
f
a
c
t
o
r
s
 
o
f
 
n
u
M
b
e
r
s

A
u
 
a
l
t
e
r
n
a
t
e
 
m
e
t
h
o
d
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
G
.
C
.
F
.
 
d
o
e
s
 
n
o
t
s
u
s
e
 
e
x
p
o
n
e
n
t
i
a
l
 
.
.
o
t
a
t
i
o
n
 
b
u
t
 
l
i
s
t
s

a
l
l
 
f
a
c
t
o
r
s
 
o
f
 
e
a
c
h
 
n
u
m
b
e
r
.

E
x
a
m
p
l
e
:

F
a
c
t
o
r
s
 
o
f
 
4
0
:

F
a
c
t
o
r
s
 
o
f
 
2
4
:

F
a
c
t
o
r
s
 
o
f
 
3
2
:

2
,

2
,

2
,

4
,

5
,
(
1
!
)

1
0
,

3
,
 
4
,
 
6
,
(
i
)

4
,
0
 
1
6
,
 
3
2

2
0
,

1
2
,

4
0

2
4

U
p
o
n
 
e
x
a
m
i
n
a
t
i
o
n
,
 
8
 
i
s
 
s
e
e
n

t
o
 
b
e
 
t
h
e
 
G
.
C
.
F
.
 
c
o
m
m
o
n
 
t
o
.

a
l
l
 
3
 
n
u
M
b
e
r
s
:

4
0
,
 
2
4
,
 
3
2
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

F
o
r
 
a
d
v
a
n
c
e
d
 
s
t
u
d
e
n
t
s
,
 
s
e
e
:

K
e
e
d
y
,
 
E
x
p
l
o
r
i
n
g
 
M
o
d
e
r
n
 
M
a
t
h
e
m
a
t
i
c
s
,
 
B
o
o
k
 
I
,
 
p
.
 
1
6
6
,

f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
m
e
t
h
o
d
.

F
.

L
e
a
s
t
 
c
o
m
m
o
n
 
m
u
l
t
i
p
l
e
 
(
L
.
C
.
M
.
)

F
o
r
 
c
l
a
s
s
 
p
r
e
s
e
n
t
a
t
i
o
n
 
t
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
s
u
g
g
e
s
t
 
a
 
p
l
a
n
 
f
o
r
 
f
i
n
d
i
n
g
 
L
.
C
.
M
.
 
b
y
 
t
w
o
 
a
l
t
e
r
n
a
t
e

m
e
t
h
o
d
s
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

L
.
C
.
M
.
 
i
s
 
l
e
a
s
t
 
c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r
 
i
n
 
f
r
a
c
t
i
o
n
s
 
(
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
)
.

1
.

P
r
i
m
e
 
F
a
c
t
o
r
i
z
a
t
i
o
n
.

E
x
a
m
p
l
e
:

F
i
n
d
 
L
.
C
.
M
.
 
f
o
r
 
1
2
 
a
n
d
 
1
5
.

W
r
i
t
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
f
o
r
 
e
a
c
h
 
n
u
M
b
e
r
.

1
2
 
=
 
2
 
x
 
2
 
x
 
3

1
5
 
=
 
3
 
x
 
5



S
e
l
e
c
t
 
e
a
c
h
 
p
r
i
m
e
 
f
a
c
t
o
r
 
t
h
e
 
m
o
s
t
 
n
u
M
b
e
r
 
o
f

t
i
m
e
s
 
i
t
 
a
p
p
e
a
r
s
 
i
n
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
f
a
c
t
o
r
i
z
a
t
i
o
n
s
.

(
2
 
x
 
2
)
 
x
 
(
3
)
 
x
 
(
5
)

T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
s
e
l
e
c
t
e
d
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
i
s
 
t
h
e
 
L
.
C
.
M
.

.
2
x
2
x
3
x
5
 
=
 
4
x
3
x
5
 
=
 
6
0

2
.

S
e
t
s
 
o
f
 
m
u
l
t
i
p
l
e
s
 
m
e
t
h
o
d
s

A
n
 
a
l
t
e
r
n
a
t
e
 
m
e
t
h
o
d
 
i
s
 
t
o
 
f
i
n
d
 
t
h
e
 
m
u
l
t
i
p
l
e
s
 
o
f
 
e
a
c
h
 
n
u
m
b
e
r
 
a
n
d
 
s
e
l
e
c
t
 
t
h
e
 
l
e
a
s
t
 
c
o
m
m
o
n

m
u
l
t
i
p
l
e
:

E
x
a
m
p
l
e
:

F
i
n
d
 
L
.
C
.
M
.
 
f
o
r
 
4
 
a
n
d
 
6

4
,
 
8
,
U
J
,
 
1
6
,
 
2
0

6
,
(
1
3
)
,
 
1
8
,
 
2
4
,
 
3
0

T
e
a
c
h
i
n
g
 
H
i
n
t
:

F
o
r
 
a
d
v
a
n
c
e
d
 
s
t
u
d
e
n
t
s
,
 
s
e
e
:

K
e
e
d
y
,
 
E
x
p
l
o
r
i
n
g
 
M
o
d
e
r
n
 
M
a
t
h
e
m
a
t
i
c
s
,

B
o
o
k
 
I
,
 
p
.
 
1
8
0
,
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
m
e
t
h
o
d
:
.

G
.

R
e
l
a
t
i
v
e
l
y
 
p
r
i
m
e
 
n
u
M
b
e
r
s

R
e
l
a
t
i
v
e
l
y
 
p
r
i
m
e
 
n
u
m
b
e
r
s
 
a
r
e
 
t
h
o
s
e
 
h
a
v
i
n
g
 
n
o
 
c
o
m
m
o
n
 
f
a
c
t
o
r
,
 
o
r
 
t
h
e
i
r
 
G
.
C
.
F
.
 
i
s
 
o
n
e
 
(
o
n
l
y

c
o
m
m
o
n
 
d
i
v
i
s
o
r
 
i
s
 
o
n
e
)
.

E
x
a
m
p
l
e
:

1
5
 
a
n
d
 
3
2

F
a
c
t
o
r
i
z
a
t
i
o
n
s
 
a
r
e
:

(
1
)
 
x
 
3
 
x
 
5
 
a
n
d
 
(
1
)
 
x
 
2
5

T
h
e
y
 
h
a
v
e
 
n
o
 
c
o
m
m
o
n
 
p
r
i
m
e
.

G
.
C
.
F
.
 
i
s
 
(
1
)
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

D
i
v
i
4
s
i
b
i
l
i
t
y
 
o
f
 
n
u
m
b
e
r
s
 
s
h
o
u
l
d
 
b
e
 
e
m
p
h
a
s
i
z
e
d
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
k
n
o
w
 
a
t
 
l
e
a
s
t
 
t
h
e

t
w
i
t
s
 
f
o
r
 
t
h
e
 
s
m
a
l
l
 
p
r
i
m
e
s
 
(
2
,
3
,
5
)
,
 
b
u
t
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
o
t
h
e
r
s
.

(
.
J
e
e
 
8
t
h
 
g
r
a
d
e
 
s
y
l
l
a
b
u
s
 
f
o
r
 
t
h
e
s
e
 
t
e
s
t
s
 
i
n
 
d
e
t
a
i
l
.
)



V
.

F
r
a
c
t
i
o
n
s
 
(
a
r
i
t
h
m
e
t
i
c
 
n
u
m
b
e
r
s
)

(
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
)

A
.

W
h
y
 
f
r
a
c
t
i
o
n
s
:

B
.

W
h
a
t
 
i
s
'
a
 
f
r
a
c
t
i
o
n
a
l
 
n
u
m
e
r
a
l
?
 
.

C
.

O
r
a
l
 
v
o
c
a
b
u
l
a
r
y
 
r
e
v
i
e
w
 
f
o
r

f
r
a
c
t
i
o
n
a
l
 
n
u
m
e
r
a
l
s

D
.

Z
e
r
o
 
i
n
 
d
i
v
i
s
i
o
n

E
.

R
e
n
a
m
i
n
g
 
f
r
a
c
t
i
o
n
a
l
 
n
u
m
e
r
a
l
s

U
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
 
b
a
s
i
c
 
c
o
n
c
e
p
t
s
 
o
f
m
i
n
i
p
a
i
t
i
o
n
 
o
f
 
f
r
a
c
-

t
i
o
n
s
 
i
s
 
o
n
e
 
o
f
 
t
h
e
 
m
a
j
o
r
 
p
a
r
t
s
 
o
f
 
7
t
h
 
g
r
a
d
e
 
m
a
t
h
e
m
a
t
i
c
s

a
n
d
 
s
h
o
u
l
d
 
b
e
 
s
t
r
e
s
s
e
d
.

F
r
a
c
t
i
o
n
s
 
a
r
e
 
u
s
e
d
 
f
b
r
 
m
a
n
y

p
r
a
c
t
i
c
a
l
 
p
u
r
p
o
s
e
s
 
(
1
 
3
/
4
 
c
.
 
s
u
g
a
r
 
i
n
 
a
 
r
e
c
i
p
e
;
 
7

1
/
2
 
y
d
s
.

o
f
 
C
l
o
t
h
;
 
4
 
3
/
4
 
m
i
l
e
s
 
o
f
 
f
r
e
e
w
a
y
,
 
c
o
m
p
a
r
i
s
o
n
 
o
r
 
r
a
t
i
o
 
a
s

3
 
t
o
 
4
 
i
s
 
3
/
4
,
 
e
t
c
.
)

A
 
f
r
a
c
t
i
o
n
a
l
 
n
u
m
e
r
a
l
 
i
s
 
t
h
e
 
i
n
d
i
c
a
t
e
d
 
q
u
o
t
i
e
n
t
 
o
f
 
a
 
w
h
o
l
e

n
u
M
b
e
r
 
d
i
v
i
d
e
d
 
b
y
 
a
 
c
o
u
n
t
i
n
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c
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c
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c
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p
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c
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c
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p
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e
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g
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c
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e
a
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n
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n
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o
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c
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p
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c
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b
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p
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r
c
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p
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c
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b
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c
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c
i
m
a
l
 
t
h
a
t
 
r
e
p
e
a
t
s
 
0
.

E
x
a
m
p
l
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c
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p
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c
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p
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c
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b
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p
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c
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c
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p
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c
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p
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p
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c
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p
l
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b
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b
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h
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u
e
.
'

L
e
t
t
e
r
s
 
o
f
 
t
h
e
 
a
l
p
h
a
b
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b
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p
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p
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c
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p
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p
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p
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b
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n
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n
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p
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p
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=
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c
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c
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p
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i
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p
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c
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p
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p
l
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c
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c
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p
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p
l
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n
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t
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c
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u
e
.

A
 
r
o
o
t
 
o
f
 
t
h
e
,
e
q
u
a
t
i
o
n

i
s
 
a
 
n
u
m
b
e
r
 
w
h
i
c
h
 
b
e
l
o
n
g
s
 
t
o
 
t
h
e
 
t
r
u
t
h
 
s
e
t
.

T
e
a
c
h
i
n
g
 
H
i
n
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p
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c
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c
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b
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p
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b
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r
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o
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s
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p
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p
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r
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t
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n
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r
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l
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g
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e
 
p
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b
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m
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e
:
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.

W
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a
t
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s
 
g
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v
e
n
?
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.
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t
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r
e
 
w
e
 
l
o
o
k
i
n
g
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r
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h
e
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e
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n
)
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.
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d
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p
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l
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b
e
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n
g
 
t
h
e
 
s
a
m
e

r
a
t
i
o
 
t
o
 
a
 
h
u
n
d
r
e
d
 
a
s
 
4
 
h
a
s
 
t
o
 
3
2
.
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I
.

P
e
r
c
e
n
t
 
o
f
 
d
e
c
r
e
a
s
e

,
^

W
$^

4,
01

,
ee

e,
,

4
n

3
2

1
0
0

4
 
x
 
1
0
0

8
2

1
2
.
5
 
=
 
n

u
1
2
k
%
 
(
%
 
o
f
 
i
n
c
r
e
a
s
e
)

I
f
 
t
h
e
 
i
n
c
r
e
a
s
e
 
i
s
 
f
r
o
m
 
9
2
 
t
o
 
4
0
 
t
h
e
n

f
i
n
d
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n
 
t
h
e
 
t
w
o
 
n
u
M
b
e
r
s
 
a
n
d
 
p
r
o
c
e
e
d
 
a
s

a
b
o
v
e
.
.

4
0
-
 
3
2

n
3
2

1
0
0

8
1
0
0

=
 
n

3
2

2
5
 
=
 
n

n
 
=
 
2
5
%
 
(
A
;
 
o
f
i
n
c
r
e
a
s
e
)

P
e
r
c
e
n
t
 
o
f
 
d
e
c
r
e
a
s
e
 
i
s
 
a
l
s
o
 
b
a
s
e
d
 
o
n
t
h
e
 
o
r
i
g
i
n
a
l
 
n
u
m
b
e
r
.

E
x
a
m
p
l
e
:

7
5
 
i
s
 
d
e
c
r
e
a
s
e
d
 
b
y
 
l
q
.

W
h
a
t
 
i
s
 
t
h
e
 
p
e
r
c
e
n
t
 
o
f

d
e
c
r
e
a
s
e
?

1
0
=
 
n

7
5

1
0
0

1
0

1
0
0
=

1
3
.
3
3
 
=
 
n

1
1
3
 
%
 
=
 
n
 
(
%
 
o
f
 
d
e
c
r
e
a
s
e
)

3



J
.

D
i
s
c
o
u
n
t
,
 
c
o
m
m
i
s
s
i
o
n
s
,
 
s
a
l
e
s

p
r
i
c
e
,
 
a
n
d
 
t
a
x
e
s

K
.

I
n
t
e
r
e
s
t

T
h
e
 
p
r
o
b
l
e
m
s
 
u
n
d
e
r
 
t
h
e
s
e
 
t
o
p
i
c
s
 
a
r
e
 
s
o
l
v
e
d
 
b
y
 
u
s
i
n
g
 
t
h
e

b
a
s
i
c
 
p
e
r
c
e
n
t
a
g
e
 
m
e
t
h
o
d
.

I
f
 
t
h
e
 
r
a
t
e
 
o
f
 
p
e
r
c
e
n
t
 
(
2
5
%
)
 
h
a
s
 
a
 
m
o
r
e
 
c
o
n
v
e
n
i
e
n
t
 
f
r
a
c
t
i
o
n

e
q
u
i
v
a
l
e
n
t
 
(
4
)
,
 
i
t
 
m
a
y
 
b
e
 
s
i
m
p
l
e
r
 
t
o
 
u
s
e
 
t
h
e
 
f
r
a
c
t
i
o
n
 
f
o
r
m
.

E
i
t
h
e
r
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
m
e
t
b
o
d
o
r
 
t
h
e
 
i
n
t
e
r
e
s
t
 
f
o
r
m
u
l
a
 
m
a
y
 
b
e

u
s
e
d
 
i
n
 
c
o
m
p
u
t
i
n
g
 
i
n
t
e
r
e
s
t
.

E
x
a
m
p
l
e
:

i
r

p
 
t

1
0
0

=
p
r
t

(
I
n
t
e
r
e
s
t
 
e
x
p
r
e
s
s
e
d

a
s
 
i
f
 
i
t

1
0
0

w
e
r
e
 
f
o
r
 
o
n
e
 
y
e
a
r
.
)

E
x
a
m
p
l
e
:
 
i
=
p
r
t

C
o
m
p
u
t
a
t
i
o
n
 
m
a
y
 
b
e
 
d
o
n
e
 
i
n
 
f
r
a
c
t
i
o
n
s
 
o
r
 
d
e
c
i
m
a
l
s
.

S
i
m
p
l
e
 
i
n
t
e
r
e
s
t
 
i
s
 
t
h
a
t
 
w
h
i
c
h
 
i
s
 
e
a
r
n
e
d
 
b
y
 
t
h
e
 
p
r
i
n
c
i
p
a
l
 
f
o
r

t
h
e
 
b
a
s
i
c
 
p
e
r
i
o
d
 
(
u
s
u
a
l
l
y
 
a
 
y
e
a
r
)
.

W
h
e
n
 
t
h
i
s
 
i
n
t
e
r
e
s
t
 
i
s

a
d
d
e
d
 
t
o
 
t
h
e
 
p
r
i
n
c
i
p
a
l
,
 
t
h
i
s
 
a
m
o
u
n
t
 
b
e
c
o
m
e
s
 
t
h
e
 
p
r
i
n
c
i
p
a
l

f
o
r
 
t
h
e
 
n
e
x
t
 
p
e
r
i
o
d
.

T
h
i
s
 
i
s
 
c
o
m
p
o
u
n
d
i
n
g
 
i
n
t
e
r
e
s
t
.

5
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X
I
.

G
e
o
m
e
t
r
y

A
.

P
o
i
n
t
s
,
 
l
i
n
e
s
,
 
p
l
a
n
e
s
 
a
n
d
 
s
o
l
i
d
s

B
.

P
e
r
i
m
e
t
e
r
 
o
f
 
t
r
i
a
n
g
l
e
s
,
 
q
u
a
d
r
i
-

l
a
t
e
r
a
l
s
 
a
n
d
 
c
i
r
c
l
e
s

C
.

A
r
e
a
,
 
b
e
g
i
n
n
i
n
g
 
w
i
t
h
 
t
h
e
 
r
e
c
t
a
n
g
l
e

D
r
a
w
i
n
g
s
 
o
f
 
p
o
i
n
t
s
,
 
l
i
n
e
s
 
a
n
d
 
p
l
a
n
e
s
 
r
e
p
r
e
s
e
n
t
 
a
b
s
t
r
a
c
-

t
i
o
n
s
.

P
r
e
s
e
n
t
 
t
h
e
m
 
i
n
 
r
e
l
a
t
i
o
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
p
h
y
s
i
-

c
a
l
 
e
n
v
i
r
o
n
m
e
n
t
,
 
p
o
i
n
t
s
 
i
n
.
s
p
a
c
e
 
l
i
n
e
s
 
a
n
d
 
s
e
g
m
e
n
t
s
o

p
l
a
n
e
s
 
a
n
d
 
s
o
l
i
d
s
.

D
e
v
e
l
o
p
 
i
n
 
s
e
q
u
e
n
c
e
;
 
p
o
i
n
t
s

g
e
n
e
r
a
t
e
 
l
i
n
e
s
;
 
l
i
n
e
s
.
g
e
n
e
r
a
t
e
 
p
l
a
n
e
s
,
 
e
t
c
.

F
r
o
m

p
o
i
n
t
s
 
o
f
 
n
o
 
d
i
m
e
n
s
i
o
n
 
t
o
 
l
i
n
e
s
 
w
i
t
h
 
o
n
e
 
d
i
m
e
n
s
i
o
n
,

t
o
 
p
l
a
n
e
s
 
w
i
t
h
 
t
w
o
,
 
e
t
c
.

T
e
a
c
h
i
n
g
 
H
i
n
t
.

M
o
d
e
l
s
 
o
f
 
a
l
l
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
 
m
u
s
t

b
e
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
i
l
l
u
s
t
r
a
t
i
o
n
.

C
l
e
a
r
 
p
l
a
s
t
i
c
 
m
a
y
 
b
e

u
s
e
d
 
a
s
 
i
n
d
i
c
a
t
i
n
g
 
n
o
 
t
h
i
c
k
n
e
s
s
.

D
e
v
e
l
o
p
 
p
e
r
i
m
e
t
e
r
 
b
y
 
a
c
t
u
a
l
l
y
 
m
e
a
s
u
r
i
n
g
 
f
t
i
a
n
g
l
e
s
,

q
u
a
d
r
i
l
a
t
e
r
a
l
s
 
a
n
d
 
c
i
r
c
l
e
s
 
w
i
t
h
 
s
t
r
i
n
g
 
o
r
 
t
h
r
e
a
d
*

D
e
v
e
l
o
p
 
e
q
u
a
t
i
o
n
s
 
o
r
 
f
O
r
m
u
l
a
s
 
a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
c
l
a
s
s

d
i
s
c
o
v
e
r
y
 
a
c
t
i
v
i
t
i
e
s
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

P
e
r
i
-
m
e
t
e
r
 
(
G
r
e
e
k
)
 
a
r
o
n
n
&
m
e
a
s
u
r
e
.

D
e
v
e
l
o
p
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
`
f
p
 
(
3
.
1
4
.
.
.
)
 
a
s
 
t
h
e
 
r
a
t
i
o
 
o
f

t
h
e
 
c
i
r
c
u
l
f
e
r
e
n
c
e
 
(
p
e
r
i
m
e
t
e
r
)
 
t
o
 
t
h
e
 
d
i
a
m
e
t
e
r
.

U
s
e

a
 
n
u
m
b
e
r
 
o
f
 
c
i
r
c
l
e
s
 
o
f
d
i
f
f
e
r
e
n
t
 
s
i
z
e
s
 
t
o
 
d
e
v
e
l
o
p

t
h
i
s
 
c
o
n
c
e
p
t
.

T
h
e
 
d
e
r
i
v
e
d
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
r
e
 
a
n
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
o
f
1
1
-
.

C
 
=
-
1
1
r
d
,
 
C
 
=
a
r
r
,
i
=
l
n
r

T
h
e
 
f
O
r
m
u
l
a
 
f
o
r
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
m
a
y
 
b
e

d
e
v
e
l
o
p
e
d
 
a
s
 
f
o
l
l
o
w
s
,
 
u
s
i
n
g
 
a
 
b
a
s
i
c
 
s
q
u
a
r
e
 
u
n
i
t
.

4
 
u
n
i
t
s



D
.

O
t
h
e
r
 
a
r
e
a
s

W
V

IT
IV

IW
W

W
,g

,
ft

A
r
e
a
 
i
s
 
a
 
n
u
m
b
e
r
 
o
f
 
s
q
u
a
r
e
 
u
n
i
t
s
.

T
w
o
 
u
n
i
t
s
 
o
f
 
w
i
d
t
h
,
,

m
u
l
t
i
p
l
i
e
d
 
b
y
 
f
o
u
r
 
u
n
i
t
s
 
o
f
 
l
e
n
g
t
h
 
s
h
o
w
s
 
t
h
e
 
c
o
m
p
l
e
t
e

a
r
e
a
.

A
 
=
 
l
w

T
e
a
c
h
i
n
g
 
H
i
n
t
:

B
y
 
h
a
v
i
n
g
 
t
h
e
 
u
n
i
t
s
 
c
u
t
 
o
u
t
 
a
n
d
 
m
o
v
e
d

i
n
t
o
 
d
i
f
f
e
r
e
n
t
 
p
o
s
i
t
i
o
n
s
 
t
h
e
 
s
t
u
d
e
n
t
c
a
n
 
s
e
e
 
t
h
a
t

c
h
a
n
g
i
n
g
 
t
h
e
 
s
h
a
p
e
 
o
f
 
t
h
i
s
 
f
i
g
u
r
e
 
d
o
e
s
 
n
o
t
 
c
h
a
n
g
e
 
i
t
s

a
r
e
a
.

E
x
a
m
p
l
e
: 11

c
o c

4
 
u
n
i
t
s

L
e
n
g
t
h

A
 
=
 
l
w

A
 
=
 
(
4
 
u
n
i
t
s
)
 
(
5
 
u
n
i
t
s
)

A
 
=
 
2
0
 
s
q
u
a
r
e
 
u
n
i
t
s

2
0
 
u
n
i
t
s

I
11

A
 
=
 
S
-
 
S

A
 
=
 
S

I
1 

II
IT

T
I

T
h
e
 
f
o
r
m
u
l
a
s
 
f
o
r
 
t
h
e
 
a
r
e
a
s
 
o
f
 
t
h
e
 
t
r
i
a
n
g
l
e
,

p
a
r
a
l
l
e
l
o
-

g
r
a
m
,
 
t
r
a
p
e
z
o
i
d
 
a
n
d
 
c
i
r
c
l
e
 
a
r
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
f
o
r
m
u
l
a

f
o
r
 
t
h
e
 
a
r
e
a
 
o
f
 
t
h
e
 
r
e
c
t
a
n
g
l
e
.

O
n
c
e
 
t
h
e
 
s
q
u
a
r
e
 
a
n
d

r
e
c
t
a
n
g
l
e
 
a
r
e
 
u
n
d
e
r
s
t
o
o
d
,
 
t
h
e
 
o
t
h
e
r
 
f
o
r
m
u
l
a
s

a
r
e
 
d
e
r
i
v
e
d
.

5
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E
x
a
m
p
l
e
s
:

R
i
g
h
t
 
T
r
i
a
n
g
l
e

fr
A
 
=

p
A

A
A

=
1
b
h
 
(
r
e
n
a
m
e
)

A
c
u
t
e
 
o
r
 
o
b
t
u
s
e
 
t
r
i
a
n
g
l
e
s
 
u
s
e
 
r
e
c
t
a
n
g
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n

p
r
o
d
u
c
i
n
g
 
t
w
o
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
s
.

A
r
e
a
 
o
f
 
t
r
i
a
n
g
l
e
 
i
s
 
t
h
e

s
u
m
 
o
f
 
o
n
e
 
h
a
l
f
 
t
h
e
 
a
r
e
a
s
 
o
f
 
t
h
e
 
r
e
s
p
e
c
t
i
v
e
 
r
e
c
t
a
n
g
l
e
s
,

t
h
e
r
e
f
o
r
e
,
 
t
h
e
 
a
b
o
v
e
 
f
o
r
m
u
l
a
 
a
p
p
l
i
e
s
.

T
e
a
c
h
i
n
g
 
H
i
n
t
:

A
l
t
i
t
u
d
e
 
m
a
y
 
b
e
 
i
n
s
i
d
e
 
o
r
 
o
u
t
s
i
d
e
 
a

f
i
g
u
r
e
,
 
b
u
t
 
m
u
s
t
 
b
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
 
b
a
s
e
.

P
a
r
a
l
l
e
l
o
g
r
a
m

a
r
e
a
 
A
 
A
 
=

b
h

a
r
e
a

B
 
=

b
i
t

4
C
.
:
7

=
b
h

b
h

2
2

4
C
Z
7
A

5
3



T
r
a
p
e
z
o
i
d

b
t

- 
14

,

\h
 I

b
"

'
1

A
=
1
-
b
t
h

A
A

L
I
 
A

za
A

E
l
,
 
A

C
i
r
c
l
e

_
1
u
n
u

-
2
'

1
1

=
b
t
h
 
+

b
w
h

_
b
t
h
 
+
 
b
"
h

2

=
1

(1
,1

i
p
)
h

"
h
"
 
i
s
 
t
h
e
 
s
a
m
e
 
f
o
r

b
o
t
h
 
t
r
i
a
n
g
l
e
s
.

A
r
r
a
n
g
e
 
s
e
g
m
e
n
t
s
 
o
f
 
a

c
i
r
c
l
e
 
a
s
 
a
 
p
a
r
a
l
l
e
l
o
g
r
a
m
.

C
i
r
c
u
m
f
e
r
e
n
c
e
 
=
 
2
1
c
r

R
a
d
i
u
s
 
=
 
r
 
m
e
 
h

5
4

b
t
 
+
 
b
"



A
=
b
h

=
(
e
r
r
)
.
 
r

A

(
b
y
 
s
u
b
s
t
i
t
u
t
i
o
n
)

T
e
a
c
h
i
n
g
l
i
i
n
t
:
.
 
I
t
 
m
u
s
t
 
b
e
 
o
b
s
e
r
v
e
d
 
t
h
a
t

t
h
e
r
e
 
a
r
e

a
l
t
e
r
n
a
t
e
 
m
e
t
h
o
d
s
 
f
b
r
 
&
r
i
v
i
n
g
 
t
h
e

a
b
o
v
e
 
f
o
r
m
u
l
a
s
.

5
5

R
i
g
h
t
 
R
e
c
t
a
n
g
u
l
a
r
 
P
r
i
s
m

L
-

A
 
=
 
2
L
w
 
+
 
2
w
h
 
+
 
2
1
1
1

R
i
g
h
t
 
C
i
r
c
u
l
a
r
 
C
y
l
i
n
d
e
r

A
r
e
a
 
i
s
 
e
q
u
i
v
a
l
e
n
t

t
o
 
t
h
e
 
s
u
m
_
o
f
 
t
h
e

a
r
e
a
s
 
o
f
 
a
l
l
 
f
a
c
e
s

a
n
d
 
b
a
s
e
s
.

A
r
e
a
 
i
s
 
e
q
u
i
v
a
l
e
n
t

t
o
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e

a
r
e
a
s
 
o
f
 
t
h
e
 
b
a
s
e
s

a
n
d
 
t
h
e
 
c
u
r
v
e
s
 
s
u
r
-

f
a
c
e
s
.

A
 
=
1
1
r
r
2
 
+
I
r
r
2
 
+
 
C
h
 
(
w
h
e
r
e
 
"
C
"
 
i
s
 
c
i
r
c
u
m
f
e
r
e
n
c
e
)

A
 
=
 
T
i
r
r

+
 
e
h

A
 
=
 
M
r
;
 
+
 
2
7
r
t
h



E
.

V
o
l
u
m
e
s
 
b
e
g
i
n
n
i
n
g
 
w
i
t
h
 
t
h
e
 
c
u
b
e

A
 
=
 
(
2
1
r
r
)
r
 
+
 
(
2
1
r
r
)
h

A
 
=
 
2
/
r
r
(
r
 
+

V
o
l
u
m
e
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
i
n
t
e
r
i
o
r
 
o
f
 
a
 
g
e
o
m
e
t
r
i
c
 
s
o
l
i
d
.

I
t
 
i
s
 
m
e
a
s
u
r
e
d
 
i
n
 
c
u
b
i
c
 
u
n
i
t
s
:

E
x
a
m
p
l
e
s
:

5
6

C
u
b
e

V
 
=

S
2
.
h

V
 
=
 
B
h

(
W
h
e
r
e
 
B
 
r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
a
r
e
a
 
o
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YOU SAVE MONEY-;--if You Mt giw What Credit Coit's

When you buy on credit, you pay an extra
charge. Whether that extra charge is called
"interest," "service fee," "carrying charge," or
anything else, it raises the price of what you
buy. It can keep you from buying other things
you need. For example:

* A store sells a .refrigerator for $329.95. On
a 24-month contract with a $10 down payment,
you can pay the store $66 extra for credit
enough to buy 285 quarts of milk.

* One of the new "compact" cars costs
$2660.52, with deluxe accessories, sales tax, and
license. With a $460.52 down payment, credit
charges on the $2200 balance on a 36-month
Contract can cost you over $400enough to
pay cash for a washing machine and a drier.

How much credit costs you depends on the
rate of interest and the length of the loan. Both
affect the total cost of credit. The smart shop-
per gets credit at the lowest possible rate of
interest for the shortest possible period of time.
Credit costs vary widely, so it is worth your
while to shop for credit carefully. Some com-
monly-quoted credit charges are expressed in
true annual interest rates for you in the chart
on the right.

Remember, it's smart to shop for credit. . .It's even smarterand cheaper, too!to pay
cash.

A *PO

HERE'S WHAT YOU PAY
FOR CREDIT

If added .to purchase price
and total repaid in 12 equal
monthly payments:

Then they say you pay*
.4% per year: 7.3%
6% per year: 1009%
8% per year: 14.5%

10% per year: 18,0%
1% per mo. : 21.5%

In Irv* annual interest

If charged only
on unpaid balance
3/4 of 1% per month onovoid Wynn

5/6 of 1% Z)0151:gt.
1% per month on

unnotd Worms
1 14 0/_ manth on-iv unpaid balance

1/2
04_ por month on
7(0 unpaid bolanco

21/20.,_
per month on70 unpald balance

True
amused
Interest

= 9%
= 10%
= 12%
= 15%
= 18%
= 30%

(This brisebree Is soviet to dm 'togs of Calllorstn
provided haler as fief of tto Stet, Lqielaturet wonted
Governor &own. U svesvolopiled ley State Consoste GementWho Nelson, Governor's Offiretaarransento.)
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at
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.
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n
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.
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at
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C
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at
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ra
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s
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B
A
S
I
C
 
V
O
C
A
B
U
L
A
R
Y
 
I
N
 
A
R
I
T
H
M
E
T
I
C

1
.
 
A
l
u
m
s
'

a
n
 
i
n
s
t
r
u
m
e
n
t
 
u
s
e
d
 
i
n
 
c
o
u
n
t
i
n
g
.

2.
A
b
m
t
n
a
d
t
i
u
m
&
m
r
.
.
-
 
a

nu
th

er
 th

at
e
x
p
r
e
s
s
e
s
 
a
 
s
p
e
c
i
f
i
c

am
ou

nt
w
i
t
h
o
u
t
 
r
e
f
e
r
e
n
c
e
 
t
o
 
a
n
y
 
o
b
j
e
c
t
s
 
o
r

q
p
m
i
n
t
i
t
y
 
o
f
 
t
h
i
n
g
s
.

3
.

A
d
d

a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
u
s
e
d
 
t
o
 
g
r
o
u
p
 
t
w
o
 
o
r
 
m
o
r
e
 
n
u
M
b
e
r
s
 
a
n
d
 
t
o
 
e
x
p
r
e
s
s
 
t
h
e
 
t
o
t
a
l

a
m
o
u
n
t
:
 
w
i
t
h
 
o
n
e
 
n
u
m
b
e
r
.

A
t
.

A
dd

en
d

- 
a 

nu
m

be
r 

to
 b

e 
ad

de
d 

to
 a

no
th

ex
. n

um
be

r.

S.
A

dd
iti

on
- 

a 
m

at
he

m
at

ic
al

 a
nd

 a
se

nt
al

 p
ro

ce
ss

u
s
e
d
 
t
o
 
f
i
n
d
,

w
ith

ou
t
c
o
u
n
t
i
n
g
,
 
t
h
e
 
t
o
t
a
l
 
v
a
l
u
e
 
o
r

am
ou

nt
 o

f 
tw

o
o
r
 
m
o
r
e
 
a
d
d
e
n
d
s
.

6
.

A
d
d
i
t
i
o
n
 
f
a
c
t
s
-
 
t
h
e
 
8
/
 
p
r
i
m
a
r
y
 
c
o
M
b
i
n
a
t
i
.
 
.
 
i
n
 
a
d
d
i
t
i
o
n
 
t
h
a
t
 
s
h
o
w
 
t
h
e
 
s
u
m
 
o
f
 
2
 
o
n
e
-
p
l
a
c
e
 
n
u
m
b
e
r
s
.

7
.

A
l
t
i
t
u
d
e
-

ap
er

pe
nd

ic
ul

ar
 li

ne
d
r
a
w
n
 
f
r
o
m
 
t
h
e

ve
rt

ex
o
f
 
t
h
e
 
a
n
g
l
e
 
t
h
a
t
 
i
s
 
o
p
p
o
s
i
t
e
 
t
h
e
 
b
a
s
e
 
o
f
 
a

t
r
i
a
n
g
l
e
 
t
o
 
t
h
e
 
b
a
s
e
.

S
.

A
m
o
u
n
t
 
-
 
t
h
e
 
t
o
t
a
l
 
o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
o
b
j
e
c
t
s
.

9
.

A
n
g
l
e
 
-
 
a
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
 
f
o
r
m
e
d
 
b
y
 
t
w
o
 
l
i
n
e
s

th
at

 m
ee

t
a
t
 
a
 
p
o
i
n
t
.

A
r
a
b
i
c
 
n
u
m
e
r
a
l
s
 
-
 
t
h
e
 
n
i
n
e
 
f
i
g
u
r
e
s
 
o
r
 
d
i
g
i
t
s
 
u
s
e
d
 
i
n
 
t
h
e
 
H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
b
e
r
 
s
y
s
t
e
m
:

1
,
 
2
,
 
3
,
 
4
,

5
2
 
6
2
 
7
2
 
8
,
 
9
.

T
h
e
 
s
y
m
b
o
l
,
 
0
2
 
o
r
 
z
e
r
o
 
i
s
 
u
s
e
d
 
t
o
 
e
x
p
r
e
s
s
 
t
h
e
 
a
b
s
e
n
c
e
 
o
f
 
a
 
d
i
g
i
t

i
n
 
a
 
p
l
a
c
e
-
v
a
l
u
e
 
p
o
s
i
t
i
o
n
.

1
1
.

A
r
e
a
.
 
-
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
a
 
s
u
r
f
a
c
e
 
w
h
e
n
 
m
e
a
s
u
r
e
d
 
b
y
 
a
 
s
e
l
e
c
t
e
d
 
s
q
u
a
r
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
.

2
2
.

C
ar

di
na

l n
um

be
r 

-
a
 
n
u
m
b
e
r
 
t
h
a
t
 
a
n
s
w
e
r
s
 
t
h
e
 
q
u
e
s
t
i
o
n
,
 
f
l
k
m
,
 
m
a
n
y
 
i
n
 
a
l
l
?
"

1
3
.

C
i
r
d
l
e

-
 
a
 
C
l
o
s
e
d
 
c
u
r
v
e
d
 
l
i
n
e
,

al
l p

oi
nt

s
e
q
u
i
d
i
s
t
a
n
t
 
f
r
o
m
 
a

ce
nt

er
 p

oi
nt

.
2
4
.

C
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r
-
 
a
 
d
e
n
o
m
i
n
a
t
o
r
 
t
h
a
t
 
i
s
 
t
h
e

s
a
m
e
 
f
b
r
 
t
w
o
 
o
r
 
m
o
r
e
 
f
r
a
c
t
i
o
n
s
.

1
5
.

C
o
m
m
o
n

fr
ac

tio
n

-
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
m
b
o
l
 
o
r
 
n
u
m
b
e
r
 
t
o
 
e
x
p
r
e
s
s
 
o
n
e
 
o
r
 
m
o
r
e
 
e
q
u
a
l
 
f
r
a
c
t
i
o
n
a
l
 
u
n
i
t
s
 
o
f

a
 
q
u
a
n
t
i
t
y
,
 
o
r
 
o
n
e
 
o
r
 
m
o
r
e
 
u
n
i
t
s
 
o
f
 
a
 
g
i
v
e
n

g
r
o
u
p
 
o
f
 
l
i
k
e
 
u
n
i
t
s
,



1
6
.

C
o
m
p
u
t
a
t
i
o
n
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
u
s
e
d
 
t
o
 
f
i
n
d
 
t
h
e
 
a
n
s
w
e
r
 
t
o
 
a
 
g
i
v
e
n
 
e
x
a
m
p
l
e
 
o
r

qu
es

tio
n.

1
7
.

C
o
s
t
 
-
 
t
h
e
 
a
m
o
u
n
t
 
p
a
i
d
 
f
o
r
 
a
n
 
o
b
j
e
c
t
 
o
r
 
a
 
s
e
r
v
i
c
e
a
 
p
e
r
s
o
n
 
d
e
s
i
r
e
s
 
t
o
 
o
b
t
a
i
n
.

1
8
.

C
d
b
e
-
 
a
 
r
e
c
t
a
n
g
u
l
a
r
 
s
o
l
i
d
 
b
o
u
n
d
 
b
y
 
s
i
x
 
e
q
u
a
l
 
s
q
u
a
r
e
s
 
o
r
 
s
q
u
a
r
e
 
s
u
r
f
a
c
e
s
.

1
9
.

D
e
c
i
m
a
l
 
f
r
a
c
t
i
o
n
 
-
 
a
 
f
r
a
c
t
i
o
n
 
w
i
t
h
 
a
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
1
0

o
r
 
a
 
p
o
w
e
r
 
o
f
 
1
0
.

2
0
.

D
e
c
i
m
a
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m
-
 
a
 
n
u
m
b
e
r
 
s
y
s
t
e
m
 
w
i
t
h
 
p
l
a
c
e
-
v
a
l
u
e
 
p
o
s
i
t
i
o
n
s
 
b
a
s
e
d
 
o
n
 
1
0
 
a
n
d
 
p
o
w
e
r
s
 
o
f
 
1
0
.

2
1
.

D
e
c
i
m
a
l
 
p
o
i
n
t
 
-
 
a
 
s
y
m
b
o
l
 
u
s
e
d
 
t
o
 
s
e
p
a
r
a
t
e
 
t
h
e
 
p
l
a
c
e
 
v
a
l
u
e
o
n
e
 
f
r
o
m
 
t
h
e
 
p
l
a
c
e
 
v
a
l
u
e
 
o
n
e
-
t
e
n
t
h
.

2
2
.

D
e
g
r
e
e
 
-
 
a
 
u
n
i
t
 
f
o
r
 
m
e
a
s
u
r
i
n
g
 
a
n
 
a
n
g
l
e
 
o
r
 
t
e
m
p
e
r
a
t
u
r
e
.

2
3
.

D
e
n
o
m
i
n
a
t
o
r
 
-
 
a
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
w
r
i
t
t
e
n
 
b
e
l
o
w
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
o
f
-
Y
a
 
c
o
m
m
o
n
 
f
r
a
c
t
i
o
n
 
t
o
 
s
h
o
w
 
t
h
e
 
n
u
m
b
e
r

o
f
 
e
q
u
a
l
 
d
i
v
i
s
i
o
n
s
 
m
a
d
e
 
o
f

o
n
e
 
o
r
 
a
n
y
 
o
b
j
e
c
t
 
o
r
 
q
u
a
n
t
i
t
y
.

2
4
.

D
i
g
i
t
 
-
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
n
u
m
e
r
a
l
s
 
u
s
e
d
 
i
n
 
t
h
e
 
H
i
n
d
u
-
A
r
a
b
i
c
 
n
u
m
b
e
r
s
y
s
t
e
m
s
.

2
5
.

D
i
v
i
d
e
n
d
-
 
a
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
t
o
 
b
e
 
r
e
g
r
o
u
p
e
d
 
i
n
t
o
 
n
u
m
b
e
r
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
t
h
e
 
d
i
v
i
s
o
r
.

2
6
.

D
i
v
i
s
i
o
n
 
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
u
s
e
d
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
d
i
v
i
d
e
n
d
 
i
n
t
o

n
u
m
b
e
r
s
 
l
i
k
e
 
t
h
e

t
h
e
 
d
i
v
i
s
o
r
.

2
7
.

D
i
v
i
s
i
o
n
 
c
o
m
b
i
n
a
t
i
o
n
 
o
r
 
f
a
c
t
s

-
 
a
 
d
i
v
i
s
i
o
n
 
c
o
m
b
i
n
a
t
i
o
n
 
i
s
 
a
n
 
e
x
a
m
p
l
e
 
w
h
e
r
e
 
t
h
e
 
d
i
v
i
d
e
n
d
 
i
s
 
e
i
t
h
e
r

a
 
o
n
e
-
 
o
r
 
t
w
o
-
p
l
a
c
e
-
v
a
l
u
e
 
n
u
m
b
e
r
 
a
n
d
 
t
h
e
 
d
i
v
i
s
o
r
 
i
s
 
a
 
o
n
e
-
p
l
a
c
e
-

v
a
l
u
e
 
n
u
m
b
e
r
.

2
8
.

D
i
v
i
s
o
r
 
-
 
a
 
n
u
m
b
e
r
 
t
h
a
t
 
s
h
o
w
e
 
t
h
e
 
s
i
z
e
 
o
f
 
t
h
e
 
n
u
m
b
e
r
s
 
d
e
s
i
r
e
d
 
w
h
e
n
 
t
h
e
 
d
i
v
i
d
e
n
d

i
s
 
r
e
g
r
o
u
p
e
d
.

2
9
.

F
o
o
t
-
 
a
 
u
n
i
t

o
f
 
m
e
a
s
u
r
e
 
t
h
a
t
 
i
s
 
e
q
u
i
v
a
l
e
n
t
 
i
n
 
l
e
n
g
t
h
 
t
o
 
1
2
 
i
n
c
h
e
s
.

3
0
.

F
r
a
c
t
i
o
n
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
m
b
o
l
 
t
o
 
s
h
o
w
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
r
a
c
t
i
o
n
a
l
 
u
n
i
t
s
 
a
n
d
 
t
h
e
i
r
 
s
i
z
e
 
i
n
 
r
e
l
a
t
i
o
n

t
o
 
a
n
y
 
g
i
v
e
n
 
b
a
s
e
 
(
o
b
j
e
c
t
,
 
g
r
o
u
p
;
 
o
r
 
n
u
m
b
e
r
)
.

3
1
.

I
m
p
r
o
p
e
r
 
f
r
a
c
t
i
o
n
-
 
a
 
n
u
m
b
e
r
 
w
i
t
h
 
a
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
e
q
u
a
l
 
t
o
 
o
r
 
g
r
e
a
t
e
r
 
t
h
a
n
 
o
n
e
.

2



3
2
.

I
n
c
h
 
-
 
a
 
u
n
i
t
 
o
f
 
l
i
n
e
a
r
 
m
e
a
s
u
r
e
 
t
h
a
t
 
i
s
 
e
q
u
a
l
 
i
n
 
i
m
g
t
h
 
t
o
it

f
o
o
t
.

3
3
.

I
n
t
e
r
e
s
t
 
-
 
t
h
e
 
m
o
n
e
y
 
p
a
i
d
 
o
n
 
m
o
n
e
y
 
b
o
r
r
o
w
e
d
 
o
r
 
t
h
e
 
m
o
n
e
y
 
e
a
r
n
e
d
 
o
n
 
m
o
n
e
y
 
i
n
v
e
s
t
e
d
.

3
4
.
 
L
e
a
s
t
 
c
o
m
m
a
 
d
e
n
o
m
i
n
a
t
o
r
 
-
-
a
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
t
h
e
 
s
a
m
e
 
o
r
 
c
o
m
m
o
n
 
f
o
r
 
t
w
o
 
o
r
 
m
o
r
e

f
r
a
c
t
i
o
n
s
 
a
n
d
 
e
x
,
-

p
r
e
s
s
e
s
 
t
h
e
 
s
m
a
l
l
e
s
t
 
s
i
z
e
 
c
o
m
m
o
n
 
t
o
 
e
a
c
h

f
r
a
c
t
i
o
n
.

3
5
.

L
i
k
e
 
f
r
a
c
t
i
o
n
s
-
 
f
r
a
c
t
i
o
n
s
 
t
h
a
t
 
h
a
v
e
 
a
 
l
i
k
e
 
o
r
 
t
h
e
 
s
a
m
e
 
d
e
n
o
m
i
n
a
t
o
r
.

3
6
.

M
e
a
s
u
r
e
m
e
n
t
-
 
a
 
s
y
s
t
e
n
 
o
f
 
m
e
a
s
u
r
e
s
 
-
 
a
l
s
o
 
t
h
e
 
m
e
a
s
u
r
e
d
 
s
i
z
e
,
 
c
a
p
a
c
i
t
y
,
 
o
r
 
a
m
o
u
n
t
 
o
f
 
a
 
g
i
v
e
n
 
q
u
a
n
t
i
t
y
.

3
7
.

M
i
x
e
d
 
n
u
m
b
e
r
 
-
 
a
 
u
m
b
e
r

ea
tc

o
n
t
a
i
n
s
 
a
n
 
i
n
t
e
g
e
r
 
a
n
d
 
a
 
f
r
a
c
t
i
o
n
.

3
8
.

I
t
i
l
t
i
p
l
i
c
a
n
d
-
 
o
n
e
 
o
f
 
a
 
O
v
e
n
 
n
u
m
b
e
r
 
o
f
 
l
i
k
e
 
n
u
m
b
e
r
s
 
t
o
 
b
e
 
g
r
o
u
p
e
d
 
a
n
d
 
t
h
e
 
p
r
o
d
u
c
t
 
n
o
t
a
t
e
d
 
b
y
 
o
n
e

n
u
m
b
e
r
.

3
9
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
o
f
 
r
a
p
i
d
 
a
d
d
i
t
i
o
n
 
o
f
 
a
 
g
i
v
e
n
 
n
u
m
b
e
r
o
f
 
l
i
k
e

n
u
m
b
e
r
s
.

4
0
.

M
u
l
t
i
p
l
i
e
r
 
-
 
a
 
n
u
m
b
e
r
 
t
h
a
t
 
s
h
o
w
s
 
h
o
w
 
m
a
n
y
 
l
i
k
e
 
n
u
M
b
e
r
s
 
a
r
e
 
t
o
 
b
e
 
g
r
o
u
p
e
d
 
o
r
 
a
d
d
e
d
 
a
n
d
t
h
e
 
p
r
o
d
u
c
t

n
o
t
a
t
e
d
 
b
y
 
o
n
e
 
n
u
m
b
e
r
.

-
 
a

m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
t
o
 
f
i
n
d
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
 
g
i
v
e
n
 
n
u
m
b
e
r
 
o
f
 
l
i
k
e
 
n
u
m
b
e
r
s

a
n
d
 
t
o
 
n
o
t
a
t
e
 
t
h
e
 
s
u
m
 
w
i
t
h
 
o
n
e
 
n
u
M
b
e
r
.

4
1
.

M
t
a
t
i
p
l
y

4
2
.

N
u
M
b
e
r
 
-
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
m
b
o
l
 
o
r
 
s
y
m
b
o
l
s
 
t
o
 
s
h
o
w
t
h
e
 
i
d
e
a
 
o
f
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
a
 
q
u
a
n
t
i
t
y
 
o
r
 
t
o
t
a
l

u
n
i
t
s
 
i
n
 
a
 
g
r
o
u
p
.

4
3
.

O
r
d
i
n
a
l
 
n
u
m
b
e
r
 
-
 
a
 
n
u
m
b
e
r
 
u
s
e
d
 
t
o
 
s
h
o
w
 
t
h
e
 
p
o
s
i
o
n
 
o
f
 
a
n
 
o
b
j
e
c
t
 
o
r
 
a
 
n
u
m
b
e
r
 
i
n
 
a
n
 
e
s
t
a
b
l
i
s
h
e
d

s
e
r
i
e
s
.

1
4
4
.
0
u
n
c
e
-
a
n
n
i
t
0
t
m
e
m
s
u
r
e
e
q
u
a
l
t
o
.
p
o
u
n
d
 
i
n
 
c
o
m
m
o
n
 
w
e
i
g
h
t
.

l
b

4
5
.

P
e
r
c
e
n
t
 
-
 
a
 
w
o
r
d
 
a
n
d
 
a
 
s
i
g
n
,
 
A
)
,
 
t
o
 
e
x
p
r
e
s
s
 
h
u
n
d
r
e
d
t
h
s
.

4
6
.

P
e
r
i
m
e
t
e
r
 
-
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
s
i
d
e
s
 
o
f
 
a
 
s
u
r
f
a
c
e
 
p
l
a
n
e
.

4
7
.

P
i
n
t
 
-
 
a
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
o
f
 
c
a
p
a
c
i
t
y
 
e
q
u
a
l
 
t
o

g
a
l
l
o
n
.
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4
8
.

P
l
a
c
e
 
v
a
l
u
e
 
-
 
a
n
 
o
r
d
e
r
e
d
 
p
o
s
i
t
i
o
n
 
i
n
 
t
h
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
 
w
i
t
h
 
a
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e

r
a
d
i
x
 
o
f
 
t
h
e
 
s
y
s
t
e
m
.

4
9
.

P
o
u
n
d
 
-
 
a
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
n
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
s
y
s
t
e
m
 
e
q
u
a
l
 
t
o
 
1
6

o
u
n
c
e
s
.

5
0
.

P
r
o
d
u
c
t
 
-
 
t
h
e
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
a
 
g
i
v
e
n
 
n
u
m
b
e
r
 
o
f
 
e
q
u
a
l
 
a
d
d
e
n
d
s
.

S
l
.

P
r
o
p
e
r
 
f
r
a
c
t
i
o
n
 
-
 
a
 
f
r
a
c
t
i
o
n
 
w
h
e
n
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
i
s
 
a
 
n
u
m
b
e
r
 
l
a
r
g
e
r
 
t
h
a
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
.

5
2
.

Q
u
a
r
t
 
-
 
a
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
n
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
s
y
s
t
e
m
 
o
f
 
m
e
a
s
u
r
e
 
e
q
u
a
l
 
i
n
 
c
a
p
a
c
i
t
y
 
t
o

g
a
l
l
o
n
 
o
r

2
 
p
i
n
t
s
.

5
3
.

R
a
t
i
o
 
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
q
u
a
n
t
i
t
i
e
s
 
o
r
 
n
u
m
b
e
r
s
.

5
4
.

R
e
c
t
a
n
g
l
e
-
 
a

s
u
r
f
a
c
e
 
p
l
a
n
e
 
b
o
u
n
d
e
d
 
b
y
 
f
o
u
r
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
,
 
t
h
e
 
o
p
p
o
s
i
t
e
 
s
i
d
e
s
 
o
f
 
e
q
u
a
l
 
l
e
n
g
t
h
 
a
n
d

p
a
r
a
l
l
e
l
,
 
a
n
d
 
e
a
c
h
 
i
s
 
a
 
r
i
g
h
t
 
a
n
g
l
e
.

5
5
.

R
e
m
a
i
n
d
e
r
-
 
a
 
q
u
a
n
t
i
t
y
 
o
r
 
n
u
m
b
e
r
 
w
h
e
n
 
a
 
g
i
v
e
n
 
p
a
r
t
 
h
a
s
 
b
e
e
n
 
r
e
m
o
v
e
d
.

A
l
s
o
 
t
h
e
 
n
u
m
b
e
r
 
l
e
f
t
 
i
n
 
u
n
e
v
e
n

d
i
v
i
s
i
o
n
.

5
6
.

R
o
u
n
d
e
d
 
o
f
f
 
n
u
m
b
e
r
-
 
a
 
l
a
r
g
e
 
n
u
m
b
e
r
 
e
x
p
r
e
s
s
e
d
 
b
y
 
t
w
o
 
o
r
 
t
h
r
e
e
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
.

5
7
.

S
q
u
a
r
e
 
-
 
a
 
f
l
a
t
 
s
u
r
f
a
c
e
 
t
h
a
t
 
h
a
s
 
f
o
u
r
 
e
q
u
a
l
 
s
i
d
e
s
 
a
n
d
 
f
o
u
r
 
r
i
g
h
t
 
a
n
g
l
e
s
.

5
8
.

S
q
u
a
r
e
 
f
o
o
t
 
-
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
s
q
u
a
r
e
 
t
h
a
t
 
h
a
s
 
f
o
u
r
 
s
i
d
e
s
,
 
e
a
c
h
 
e
q
u
a
l
 
i
n
 
l
e
n
g
t
h
 
t
o
 
I
 
f
o
o
t
.

5
9
.

S
q
u
a
r
e
 
i
n
c
h
 
-
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
s
q
u
a
r
e
 
w
i
t
h
 
e
a
c
h
 
o
f
 
t
h
e
 
f
o
u
r
 
s
i
d
e
s
 
e
q
u
a
l
 
t
o
 
I
 
i
n
c
h
.

6
0
.

S
q
u
a
r
e
 
y
a
r
d
 
-
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
s
q
u
a
r
e
 
t
h
a
t
 
h
a
s
 
f
o
u
r
 
s
i
d
e
s
,
 
e
a
c
h
 
e
q
u
a
l
 
i
n
 
l
e
n
g
t
h
 
t
o
 
1
 
y
a
r
d
.

6
1
.

S
u
b
t
r
a
c
t
i
o
n
 
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
p
r
o
c
e
s
s
 
u
s
e
d
 
t
o
 
f
i
n
d
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
n
u
m
b
e
r
s
 
o
r

t
o
 
f
i
n
d
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
n
u
m
b
e
r
 
w
h
e
n
 
a
 
c
o
m
p
o
n
e
n
t
 
n
u
m
b
e
r
 
i
s
 
k
n
o
w
n
.

6
2
.

S
u
b
t
r
a
h
e
n
d
-
 
a
 
n
u
m
b
e
r
 
i
n
s
u
b
t
r
a
c
t
i
o
n
 
t
h
a
t
 
i
d
e
n
t
i
f
i
e
s
 
o
n
e
 
o
f
 
t
h
e
 
g
i
v
e
n
 
c
o
m
p
o
n
e
n
t
 
n
u
m
b
e
r
s
 
o
f
 
a
 
g
i
v
a
n

n
u
m
b
e
r
.

6
3
.

T
o
n
 
-
 
a
 
u
n
i
t
 
o
f
 
w
e
i
g
h
t
 
i
n
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
'
t
h
a
t
 
i
s
 
e
q
u
a
l
 
t
o
 
2
0
0
0
 
p
o
u
n
d
s
.



6
4
.

T
o
t
a
l
 
-
 
t
h
e
 
w
h
o
l
e
 
o
r
 
e
n
t
i
r
e
 
a
m
o
u
n
t
 
o
f
 
q
u
a
n
t
i
t
y
 
o
r
 
q
u
a
n
t
i
t
i
e
s
.

6
5
.

T
r
i
a
l
 
d
i
v
i
s
o
r
 
-
 
t
h
e
 
d
i
g
i
t
 
i
n
 
t
h
e
 
d
i
v
i
s
o
r
 
t
h
a
t
 
i
s
 
i
n
 
t
h
e
 
p
l
a
c
e
-
v
a
l
u
e
 
p
o
s
i
t
i
o
n
 
o
f
 
g
r
e
a
t
e
s
t
 
v
a
l
u
e
.

6
6
.

T
r
i
a
n
g
l
e
'
s
-
 
a
 
s
u
r
f
a
c
e
 
f
i
g
u
r
e
 
o
r
 
p
l
a
n
e
 
t
h
a
t
 
h
a
s
 
t
h
r
e
e
 
s
i
d
e
s
 
a
n
d
 
t
h
r
e
e
 
a
n
g
l
e
s
.

6
7
.
 
A
b
l
i
k
e
 
f
r
a
c
t
i
o
n
s

-
 
f
r
a
c
t
i
o
n
s
 
t
h
a
t
 
d
o
 
n
o
t
 
h
a
v
e
 
a
 
c
o
m
m
o
n
 
o
r
 
l
i
k
e
 
d
e
n
o
m
i
n
a
t
o
r
;
 
f
r
a
c
t
i
o
n
s
 
o
f
 
u
n
e
q
u
a
l

f
r
a
c
t
i
o
n
a
l
 
u
n
i
t
s
.

6
8
.

W
e
i
g
h
t

t
b
e
 
a
m
o
u
n
t
 
o
f
 
h
e
a
v
i
n
e
s
s
 
o
f
 
a
n
 
o
b
j
e
c
t
 
o
r
 
q
u
a
n
t
i
t
y
.

6
9
.

W
h
o
l
e
 
n
u
M
b
e
r
 
-
 
a
 
c
o
u
n
t
i
n
g
 
o
r
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
.

7
0
.

Y
a
r
d
-
 
a
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
n
 
t
h
e
 
E
n
g
l
i
s
h
 
a
n
d
 
U
n
i
t
e
d
 
S
t
a
t
e
s
 
s
y
s
t
e
m
s
 
u
s
e
d
 
t
o
 
m
e
a
s
u
r
e
 
l
e
n
g
t
h
 
-
 
e
q
u
a
l
 
t
o

3
 
f
e
e
t
 
o
r
 
3
6
 
i
n
c
h
e
s
.

7
1
.

Z
e
r
o
 
-
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
m
b
o
l
,
 
0
,
 
u
s
e
d
 
i
n
 
n
o
t
a
t
i
o
n
 
t
o
 
s
h
o
w
 
t
h
e
 
a
b
s
e
n
c
e
 
o
f
 
a
 
d
i
g
i
t
 
i
n
 
a
n
y
 
p
l
a
c
e
-
v
a
l
u
e

p
o
s
i
t
i
o
n
s
.
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m
p
l
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W
w
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y
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p
l
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c
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b
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b
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ra
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c
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b
e
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h
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n
s
,
 
i
t
s
 
v
e
r
b
s
,
 
a
n
d
 
t
h
e
 
o
t
h
e
r
 
s
y
m
b
o
l
s
 
t
h
a
t
 
a
r
e
 
u
s
e
d
 
i
n
 
w
r
i
t
i
n
g
 
t
h
e
 
m
a
t
h
e
m
a
t
i
c
a
l

s
e
n
t
e
n
c
e
.

T
h
e
 
f
o
l
l
o
w
i
n
g
 
s
y
m
b
o
l
s
 
s
t
a
n
d
 
f
o
r
 
v
e
r
b
s
 
i
a
 
t
h
e
 
w
r
i
t
i
n
g
 
o
f
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
e
n
t
e
n
c
e
s
:

E
q
u
a
l
 
t
o
;

<
 
L
e
a
s

V
on

;

>
 G

re
at

er
 th

an
;

L
e
s
s
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
;

1
>
 
G
r
e
a
t
e
r
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o
;

"
i
v
 
S
i
m
i
l
a
r
 
t
o
;
 
i
s
 
e
q
u
i
v
a
l
e
n
t
 
t
o
;

a
t
 
C
o
m
p
u
e
n
t
;

E
I
s
 
a
n
 
e
l
e
m
e
n
t
 
o
f
;

C
Is

 a
 s

ub
se

t o
f;

/
 
N
o
t
e
 
t
h
a
t
 
t
h
e
 
s
l
a
s
h
 
n
e
g
a
t
e
s
 
t
h
e
 
s
y
m
b
o
l

u
p
o
n
 
W
h
i
c
h
 
i
t
 
i
s
 
i
m
p
o
s
e
d
.

A
 
N
o
t

eq
ua

l
t
o

$
r
 
N
o
t
 
l
e
s
s
 
t
h
a
n

)
(
 
N
b
t
 
g
r
e
a
t
e
r
 
t
h
a
n

o
f
 
N
o
t
 
l
e
s
s
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o

)
(
 
N
o
t
 
g
r
e
a
t
e
r
 
t
h
a
n
 
o
r
 
e
q
u
a
l
 
t
o

,e
Is

 n
ot

a
n
 
e
l
e
m
e
n
t
 
o
f

Is
 n

ot
 a

 s
ub

se
t o

f

A
n
o
t
h
e
r
 
g
r
o
u
p
 
o
f
 
s
y
m
b
o
l
s
,
 
s
e
r
v
i
n
g
 
a
s
 
c
o
n
j
u
n
c
t
i
o
n
s
,
 
i
n
d
i
c
a
t
e
 
t
h
e
 
m
a
n
n
e
r

t
o
 
b
e
 
j
o
i
n
e
d
,
 
o
r
 
s
e
p
a
r
a
t
e
d
.

E
x
a
m
p
l
e
s
 
o
f
 
t
h
e
s
e
 
a
r
e
:

+
 
A
d
d
i
t
i
o
n

k
 
o
r

or
4

D
i
v
i
s
i
o
n

-
S
u
b
t
r
a
c
t
i
o
n

W
at

ip
lic

at
io

r.

x2
 E

xp
on

en
t,

o
r
.
r
w
e
r

(
*
a
r
e
,
 
c
u
b
e
;
 
f
o
u
r
t
h
9
 
e
t
c
.
)

R
ad

ic
al

, (
sq

ua
re

 r
oo

t, 
ct

ib
e

ro
ot

, f
ou

rt
h 

ro
ot

...
)

7

i
n
 
w
h
i
c
h
 
p
a
i
r
s
 
o
f
 
n
u
m
b
e
r
s
 
a
r
e

x
i

F
r
a
c
t
i
o
n
a
l
 
e
x
p
o
n
e
n
t
 
i
s

t
h
e
 
s
a
m
e
 
a
s
 
a
 
r
a
d
i
c
a
l
'

U
 U

ni
on

n
In

te
rs

ec
tio

n



M
a
n
y
 
s
y
M
b
o
l
s
 
a
r
e
 
u
s
e
d
 
a
s
 
n
o
u
n
s
,
 
e
s
p
e
c
i
a
l
l
y
 
i
n
g
e
o
m
e
t
r
y
.

E
a
a
m
p
l
e
s
 
o
f
 
s
y
M
b
o
l
s
 
a
r
e
:

1
,
 
2
,
 
3
.
.
.
 
U
m
 
n
u
m
e
r
a
l
s

x
,
 
y
,

za
 %

T
ul

a.
(
a
n
y
 
l
e
t
t
e
r
o
r
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
 
w
i
l
l
 
s
e
r
v
e
)

<
 
A
n
g
l
e

T
r
i
a
n
g
l
e
.

.
.

S
y
m
b
o
l
s
 
a
r
e
 
a
l
s
o
 
u
s
e
d
 
t
o
 
i
n
d
i
c
a
t
e
 
f
e
e
t
,
 
i
n
d
h
e
s
,
.
a
n
d
d
e
g
r
e
e
s
 
W
h
e
n
 
t
h
e
s
e
 
t
e
r
m
s
 
a
r
e
 
u
s
e
d
a
s
 
n
o
u
n
s
 
i
n

s
e
n
t
e
n
c
e
s
.

S
y
m
b
o
l
s
 
t
h
a
t
 
d
e
s
c
r
i
b
e
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
n
o
u
n
s
,
 
b
u
t
 
d
o
 
n
o
t
 
i
n
d
i
c
a
t
e
 
a
n
 
o
p
e
r
a
t
i
o
n
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
,

a
c
t
 
i
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
 
a
s
 
a
d
j
e
c
t
i
v
e
s
.

E
x
a
m
p
l
e
s
 
a
r
e
:

1
/

P
a
r
a
l
l
e
l
 
(
l
i
n
e
s
)

P
e
r
p
e
n
d
i
c
u
l
a
r
 
(
l
i
n
e
s
)

3
c

I
n
t
e
r
s
e
c
t
i
n
g
 
(
l
i
n
e
s
)

T
h
e
s
e
 
s
y
m
b
o
l
s
 
a
r
e
 
u
s
u
a
l
l
y
 
u
s
e
d
 
w
i
t
h
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
.

E
x
a
m
p
l
e
:

A
 
1
1

E
t

M
e
a
n
s
 
l
i
n
e
 
A
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
l
i
n
e
 
B
.

T
h
e
 
l
a
s
t
 
g
r
o
u
p
 
o
f
 
s
y
m
b
o
l
s

a
r
e
 
t
h
e
 
p
u
n
c
t
u
a
t
i
o
n
 
s
y
n
i
b
o
l
s
;
 
p
a
r
e
n
t
h
e
s
e
s
,
 
b
r
a
c
k
e
t
s
,
 
a
n
d
 
b
r
a
c
e
s
.

T
h
e
s
e
a
r
e
 
u
s
e
d

t
o
 
g
r
o
u
p
 
n
u
M
b
e
r
s
 
a
n
d
 
t
o
 
e
s
t
a
b
l
i
s
h
 
t
h
e
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
.

T
h
e
 
l
a
n
g
u
a
g
e
 
f
o
r
 
o
p
e
r
a
t
i
n
g
 
w
i
t
h
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s

i
n
v
o
l
v
e
s
 
d
o
u
b
l
e
 
m
e
a
n
i
n
g
s
 
f
o
r
 
s
o
m
e
 
s
y
m
b
o
l
s
.

F
O
E
.
 
e
x
a
m
p
l
e
,

.

"
p
l
u
s
"
 
a
n
d
 
"
m
i
n
u
s
"
 
s
y
m
b
o
l
s

a
r
e
 
a
l
s
o
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
s
y
m
b
o
l
s
 
t
h
a
t
 
s
h
o
w
 
d
i
r
e
c
t
i
o
n
.

U
s
e
 
o
f
 
s
i
g
n
e
d

n
u
m
b
e
r
s
 
r
e
q
u
i
r
e
s
 
a
 
c
l
e
a
r
 
a
n
d
 
a
c
c
u
r
a
t
e
 
u
n
d
e
r
s
t
a
n
d
i
n
g
o
f
 
s
u
c
h
 
f
u
n
d
a
m
e
n
t
a
l
 
c
o
n
c
e
p
t
s

a
s
 
t
h
e
 
c
o
m
m
u
t
a
t
i
v
e
,

a
s
s
o
c
i
a
t
i
v
e
,
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
i
e
e
,
 
a
n
d
 
t
h
o
s
e
 
i
n
v
o
l
v
i
n
g
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
o
n
e
 
a
n
d
 
b
y
 
z
e
r
o
,
 
a
d
d
i
t
i
a
m

o
f
 
z
e
r
o
,
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

a
s
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
p
o
s
i
t
i
v
e
 
n
u
M
b
e
r
s
,
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n

a
s
 
T

o
p
p
o
s
i
t
e
 
o
f
.
 
a
d
d
i
t
i
o
n
.



Z
Z

JI
D

E
IL

SI
E

SA
M

T
h
e
 
s
t
r
u
c
t
u
r
e
o
l
e
m
a
t
h
s
m
a
t
i
c
a
l
 
s
e
n
t
e
n
c
e
s
 
f
o
l
l
o
w
s
 
d
e
f
i
n
i
t
e
 
p
a
t
t
e
r
n
s
 
w
h
i
c
h
 
a
r
e
 
w
i
d
e
l
y
 
a
c
c
e
p
t
e
d
.

A
s
 
w
i
t
h

E
n
g
l
i
s
h
,
 
t
h
e
 
o
r
d
e
r
 
o
f
 
a
:
 
s
e
n
t
e
n
c
e

m
ak

es
 a

 d
if

fe
re

nc
e.

N
ot

e 
th

e 
fo

llo
w

in
g;

I
 
m
e
e
t
 
a
 
m
a
n
 
w
i
t
h
 
a

go
od

 p
os

iti
on

 in
 o

ur
b
a
n
k
.

I
n
 
m
u
.
 
b
a
n
k
,
 
1
 
m
e
t
 
a
 
w
a
n
 
w
i
t
h
 
a
 
g
o
o
d
 
p
o
s
i
t
i
o
n
.

I
,
 
w
i
t
h
 
a
 
g
o
o
d
 
p
o
s
i
t
i
o
n
,
 
m
e
t
 
a
 
m
a
n
 
i
n
 
o
u
r
 
b
a
n
k
.

T
he

 r
ul

e 
of

 o
rd

er
 I

n
w
i
t
t
i
n
g
 
a
 
s
e
n
t
e
n
c
e

m
ay

 b
e 

de
ve

lo
pe

d 
by

 th
e 

fo
llo

w
in

g 
se

qu
en

ce
 o

f
s
t
e
p
s
 
b
e
g
i
n
n
i
n
g
 
v
e
r
y

e
a
r
l
y
 
i
n
 
t
h
e
 
e
l
e
m
e
n
t
a
r
y
 
s
c
h
o
o
l
.
:

I
.

A
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
i
n
 
o
r
d
e
r
 
o
f
 
a
p
p
e
a
r
a
n
c
e

2
 
+
 
3
-

=
4
 
-
 
6
 
+
 
5
 
=

(
U
n
t
i
l
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
n
e
g
a
t
i
v
e
 
n
u
d
b
e
r
s
 
i
s
 
u
n
d
e
r
s
t
o
o
d
,
 
a
d
d
i
t
i
o
n
 
i
s
 
p
e
r
f
o
r
m
e
d
 
b
e
f
o
r
e
 
s
u
b
t
r
a
c
t
i
o
n
.
)

2
.

t
h
i
l
t
i
p
l
i
c
a
t
i
o
n
 
i
s
 
s
o
m
e
t
i
m
e
s
 
r
e
p
e
a
t
e
d
 
a
d
d
i
t
i
o
n
s
,
 
s
o
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
p
r
e
c
e
d
e
s
 
a
d
d
i
t
i
o
n
.

4
 
+
 
3
 
x
 
2
 
b
e
c
o
m
e
s
 
4
 
+
 
6

T
h
e
r
e
f
o
r
e
,
 
m
u
l
t
i
p
l
y
,
 
a
d
d
-
 
s
u
b
t
r
a
c
t

3
.

3
8
 
4
 
2

m
ay

b
e
 
w
r
i
t
t
e
n
 
3
 
+
1
,
 
s
o
 
d
i
v
i
s
i
o
n
 
p
r
e
c
e
d
e
s
 
a
d
d
i
t
i
o
n
.

6
 
-
 
8
 
*
 
2
 
m
a
y
 
b
e
 
w
r
i
t
t
e
n
 
6
 
-

s
o
 
d
i
v
i
s
i
o
n
 
p
r
e
c
e
d
e
s
 
s
u
b
t
r
a
c
t
i
o
n
.

2

4
.

A
l
w
a
y
s
 
d
o
 
t
h
e
 
p
r
o
c
e
s
s
 
i
n
s
i
d
e
 
p
a
r
e
n
t
h
e
s
e
s
,
 
t
h
e
n
 
f
o
l
l
o
w
 
t
h
e
 
o
r
d
e
r
 
o
2
 
a
p
p
e
a
r
a
n
c
e
 
f
o
r
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d

d
i
v
i
s
i
o
n
,
 
a
n
d
 
t
h
e
n
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
.

T
h
e
 
f
r
a
c
t
i
o
n
 
l
i
n
e
 
i
n
 
c
o
m
p
l
e
x
 
f
r
a
c
t
i
o
n
s
 
o
p
e
r
a
t
e
s
 
t
h
e

s
a
m
e
 
a
s
 
p
a
r
e
n
t
h
e
s
e
s
.

N
u
m
e
r
a
t
o
r
s
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
s
 
m
u
s
t
 
b
e
 
c
l
e
a
r
e
d
 
b
e
f
o
r
e
 
d
i
v
i
d
i
n
g
.

5
.

P
o
w
e
r
s
 
a
n
d
 
r
o
o
t
s
 
p
r
e
c
e
d
e
 
d
i
v
i
s
i
o
n
 
a
n
d
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
/
o
r
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
.

T
h
e
 
r
u
l
e
s
 
o
f
 
o
r
d
e
r
 
m
a
y
 
b
e
 
s
u
m
m
a
r
i
z
e
d
 
a
s
 
f
o
l
l
o
w
s
:

P
o
w
e
r
s
 
w
i
t
h
i
n
 
p
a
r
e
n
t
h
e
s
e
s
 
(
a
n
d
 
f
r
a
c
t
i
o
n
 
l
i
n
e
)
,
 
p
o
w
e
r
s
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
,
 
d
i
v
i
s
i
o
n
 
a
n
d
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
i
n
 
o
r
d
e
r

o
f
 
a
p
p
e
a
r
a
n
c
e
,
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
i
n
 
o
r
d
e
r
 
o
f
 
a
p
p
e
a
r
a
n
c
e
.
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U
S
E
 
O
F
 
S
E
N
T
E
N
C
E
S
 
I
N
 
P
R
O
B
L
E
M
 
S
O
W
I
N
G

T
h
e
 
t
r
a
n
s
l
a
t
i
o
n
 
o
f
 
p
r
o
b
l
e
m
s
 
i
n
t
o
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
e
n
t
e
n
c
e
s
 
r
e
q
u
i
r
e
s
a
 
k
n
o
w
l
e
d
g
e
 
o
f
 
s
t
r
u
c
t
u
r
e
 
w
h
i
c
h
 
i
n

i
t
s
e
l
f
 
i
s
 
n
o
t
 
c
o
m
p
l
e
x
 
b
u
t
 
w
h
i
c
h
 
d
e
m
a
n
d
s
 
.
.
a
n
 
a
d
e
q
u
a
t
e
 
k
n
o
w
l
e
d
g
e
 
o
f
 
t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
.

F
o
r

e
x
a
m
p
l
e
,
 
c
o
n
s
i
d
e
r
 
t
h
e

si
m

pl
e 

pr
ob

le
m

:

H
o
w
 
m
u
c
h
 
m
o
r
e
 
m
o
n
e
y
 
d
o
e
s
 
J
i
m
 
n
e
e
d
 
t
o
 
b
u
y
 
a
 
b
a
l
l
 
t
h
a
t
 
c
o
s
t
s
 
6
5
*
?

H
e
 
n
o
w
 
h
a
s
 
3
5
*
.

T
h
e
 
t
r
a
n
s
l
a
t
i
o
n
 
s
h
o
u
l
d
 
r
e
a
d
,
 
3
5
 
+
 
X
 
=
 
6
5
,
 
t
o
 
b
e
 
i
n
 
t
h
e
 
b
e
s
t
 
f
o
r
m
.

H
o
w
e
v
e
r
,

t
h
e
 
f
o
r
m
 
6
5
-
 
3
5
 
=
 
X
 
i
s
 
n
o
t
 
m
i
s
u
n
d
e
r
s
t
o
o
d
.

I
t
 
w
i
l
l
 
p
r
o
d
u
c
e
 
t
h
e
 
s
a
m
e
 
r
e
s
u
l
t
.

T
h
e
 
i
s
s
u
e
 
r
a
i
s
e
d
 
i
s
 
n
o
t
 
w
h
i
c
h
 
f
o
r
m
 
i
s
 
c
o
r
r
e
c
t
,
 
b
u
t
 
w
h
i
c
h
 
i
s
 
b
e
t
t
e
r
.

I
n
 
t
e
a
c
h
i
n
g
 
y
o
u
n
g
 
c
h
i
l
d
r
e
n
 
t
o
*

w
r
i
t
e
,
 
r
i
g
i
d
 
i
n
s
i
s
t
e
n
c
e
 
u
p
o
n
 
a
 
s
p
e
c
i
f
i
c
 
f
o
r
m
 
m
a
y
 
d
e
t
r
a
c
t
 
f
r
o
m
 
t
h
e
 
q
u
a
l
i
t
y
 
o
f
 
t
h
o
u
g
h
t
.
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p
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p
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u
r
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y
 
o
f
 
t
h
e
 
p
u
p
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h
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p
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c
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u
l
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b
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e
d
.
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h
e
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o
l
l
o
w
i
n
g
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r
e
 
l
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t
e
r
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l
 
t
r
a
n
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l
a
t
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o
n
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o
f
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e
l
e
c
t
e
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n
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-
p
t
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p
 
p
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o
b
l
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e
s
i
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1
.

T
h
e
 
s
u
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o
f
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o
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e
r
s

2
.

S
u
b
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r
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c
t
i
o
n
,
 
W
h
e
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r
e
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a
i
n
d
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r
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b
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"
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b
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b
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e
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*
.
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o
w
 
m
u
c
h
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d
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h
a
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b
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e
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u
n
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h
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p
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c
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b
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c
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b
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p
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b
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b
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=
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X
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+
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=
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2

8
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=
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p
r
o
b
l
e
m
 
o
f
 
p
e
r
c
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b
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c
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b
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p
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p
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p
l
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c
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b
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c
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c
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b
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c
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c
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a
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b
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c
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h
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b
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c
a
l
l
e
d
 
a
 
v
a
r
i
a
b
l
e
.

S
o
m
e
t
i
m
e
s
 
t
h
e
 
t
e
r
m
s
 
"
p
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c
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c
e
 
t
h
e
 
v
a
l
u
e
(
s
)
 
o
f
 
a
 
v
a
r
i
a
b
l
e
 
h
a
s
 
b
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c
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b
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c
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s
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n
t
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n
c
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4
+
 
1
 
=

5
T
r
u
e

3
+
 
4
 
=
9

F
a
l
s
e

3
5

T
r
u
e

6
+
 
4

9
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r
u
e

6
+
 
4
 
=
1
0

F
a
l
s
e

E
x
a
m
p
l
e
s
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f
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
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n
d
 
s
y
m
b
o
l
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a
r
i
a
b
l
e
s
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4
 
+
 
X
 
=
 
1
2

+
 
3
 
=
 
8

4
 
+
 
9
 
=
 
X
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=
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8

1
K

5
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c
e
.

SO
L

U
T

IO
N

 S
E

T
 -
t
h
e

se
t
w
h
o
s
e
 
m
e
m
b
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c
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b
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=
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 b
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p
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b
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r
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 p
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c
i
r
c
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e
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.
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 p
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r
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w
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i
t
e
 
"
Y
e
s
,
 
Y
e
s
,
 
Y
e
a
.
"

9
.
 
'
P
u
t
 
a
 
c
i
r
c
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r
o
u
n
d
 
e
a
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w
o
r
d
o
n
 
y
o
u
r
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a
p
e
r
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1
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.
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u
t
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w
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r
 
l
e
f
t
 
h
a
n
d
c
o
r
n
e
r
 
o
f
 
y
o
u
r
 
p
a
p
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l
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h
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d
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p
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b
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p
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b
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c
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p
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b
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c
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h
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i
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
a
 
s
t
u
d
y

o
f
 
o
t
h
e
r
 
n
u
m
e
r
a
t
i
o
n
 
s
y
s
t
e
m
s
 
s
u
c
h
 
a
s
 
a
n
c
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p
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c
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r
 
P
h
i
,
 
0
,
 
i
s
 
o
f
t
e
n
,
u
s
e
d
 
t
o
 
d
e
s
i
g
n
a
t
e

t
h
e

em
pt

y
s
e
t
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
 
a
 
c
l
e
a
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g

o
f
 
e
g
u
a
l
.
s
e
t
s
 
w
h
i
c
h

m
e
a
n
s
 
t
o
 
s
e
t
s
 
c
o
n
t
a
i
n
i
n
g

e
x
l
i
a
z
 
t
h
e
 
s
a
m
e
 
e
l
e
m
e
n
t
s
.

F
o
r
 
e
x
a
m
p
l
e
:
.
 
S
e
t
 
A
 
=

1
,
 
2
,
 
3
,
 
4
,
 
S
e
t
 
B

l
,
 
2
,
 
3
,
 
4
3
,
 
S
e
t
 
A

i
s
 
e
q
u
a
l
 
t
o
 
s
e
t
 
B
.

T
w
o
 
s
e
t
s
 
a
r
e
 
e
q
u
i
v
a
l
e
n
t
m
e
a
n
s
 
t
l
e
 
t
w
o
 
s
e
t
s
"
c
o
n
t
a
i
n
 
t
h
e
 
s
a
m
e
 
n
u
m
b
e
r
 
o
f

e
l
e
m
e
n
t
s
.

I
f
 
s
e
t
 
A
 
=
V
.
,
 
2
,
 
3
1
 
4
1
,
 
s
e
t
 
B
 
=
1
:
a
,

b
,
 
c
,
 
d
i
 
t
h
e
n
 
s
e
t
 
A
 
i
s
 
e
q
u
i
v
a
l
e
n
t
t
o
 
s
e
t
 
B

s
i
n
c
e
 
t
h
e
r
e
 
i
s
 
a
 
o
n
e
-
t
o
.
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e

b
e
t
w
e
e
n
 
t
h
e
m
,

-
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4
'1

" 
A

,..
.,

T
h
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
 
p
o
i
n
t
 
o
u
t
 
t
h
e
 
c
a
r
d
i
n
a
l
i
t
y
 
o
f
 
s
e
t
s
 
(
h
o
w
 
m
a
n
y
)
 
a
n
d
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n

a
n
u
m
b
e
r
 
u
a
e
d
 
i
n
 
t
h
e
 
c
a
r
d
i
n
a
l
 
a
n
d
 
o
r
d
i
n
a
l
 
t
I
c
n
c
e
.

E
x
a
m
p
l
e
s
: c
a
r
d
i
n
a
l

o
r
d
i
n
a
l

1
.

3
4
 
b
o
y
s

1
.

3
4
t
h
 
b
o
y

2
.

7
 
s
t
r
e
e
t
s

2
3

7
t
h
 
s
t
r
e
e
t

3
.

2
 
i
n
 
l
i
n
e

3
.

2
n
d
 
i
n
 
l
i
n
e

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
n
o
t
e
 
t
h
a
t
:

J
o
h
n
 
l
i
v
e
s
 
o
n
 
5
1
s
t
 
S
t
r
e
e
t
,
 
n
o
t
 
5
1
 
S
t
r
e
e
t
s

B
.

M
a
t
c
h
i
n
g
 
s
e
t
s

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
 
d
r
a
w
 
d
i
a
g
r
a
m
s
 
o
r
 
w
o
r
k
 
e
x
a
m
p
l
e
s
 
s
h
o
w
i
n
g
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
,

o
r
 
t
w
o
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
e
t
c
.

(
a
)

i
,
 
2
;

S
e
t
 
o
f
 
h
e
a
d
s

b
s
,
 
I
 
S
e
t
 
o
f
 
t
a
i
l
s

O
n
e

t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e

O
n
e

(
b
)

1
,
.
(
1
4
1
)
1
,

(
I
A
)
2
9
 
(
1
1
0
1
 
S
e
t
 
o
f
 
l
e
g
s

T
w
o

t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e

2
,

3
3

S
e
t
 
o
f
 
b
o
d
i
e
s

O
n
e

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
m
a
k
e
 
u
p
 
h
i
s
 
o
w
n
 
p
r
o
b
l
e
m
s
 
o
r
 
d
i
a
g
r
a
m
s
.

C
.

S
y
m
b
o
l
s
 
f
o
r
 
G
r
o
u
p
i
n
g

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
a
v
o
i
d
 
m
i
s
u
n
d
e
r
s
t
a
n
d
i
n
g
 
b
y
 
l
e
a
r
n
i
n
g
 
t
o
 
u
s
e
 
t
h
e
 
p
a
r
e
n
t
h
e
s
e
s
 
(
 
)
 
s
y
m
b
o
l
s
 
f
o
r
 
g
r
o
u
p
i
n
g
.

T
h
e
 
p
a
r
e
n
t
h
e
s
e
s
 
w
i
l
l
 
e
n
c
l
o
s
e
 
t
h
a
t
 
p
a
r
t
 
o
f
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
e
n
t
e
n
c
e
 
w
h
i
c
h
 
i
s
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
a

n
u
m
e
r
a
l
 
n
a
m
i
n
g
 
a
 
s
i
n
g
l
e
 
n
u
m
b
e
r
. 8
5
 
+
 
4
 
=
 
n
o
t
 
c
l
e
a
r

(
V
S
)
 
+
 
4
 
=
 
4
4

V
 
(
5
 
+
 
4
)
 
=
 
7
2



T
ex

tb
oo

ks
 c

on
ta

in
m
a
n
y
 
1
N
a
m
p
l
e
s
 
I
n
 
t
b
e
 
u
n
e
 
o
f
 
p
a
r
e
n
t
h
e
s
e
s
.

D
.

R
u
l
e
s
 
o
f
 
O
r
d
e
r

T
he

 te
ac

he
r 

m
ay

 w
is

h 
to

 r
ev

ie
w

 th
e 

co
nv

en
tio

na
l r

ul
es

 o
f 

or
de

r 
fo

r 
th

e 
st

ud
en

ts
.

Fo
r

c
o
n
v
e
n
i
e
n
c
e
,
 
i
n
 
s
o
m
e
 
s
e
n
t
e
n
c
e
s
,
 
w
e
 
m
a
y
 
o
m
i
t
 
t
h
e
 
p
a
r
e
n
t
h
e
s
e
s
.

I
n
 
s
u
c
h
 
c
a
s
e
s
 
w
e
 
a
g
r
e
e
 
t
h
a
t
 
w
h
e
n

m
o
r
e
 
t
h
a
n
 
o
n
e
 
o
p
e
r
a
t
i
o
n
 
i
s
 
i
n
v
o
l
v
e
d
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
a
r
e
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
 
b
e
f
o
r
e

a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
l
:
a
c
t
i
o
n
.

A
 
k
e
y
 
p
h
r
a
s
e
 
s
u
c
h
 
a
s
:

M
y

D
ea

r
A
u
n
t
 
S
a
l
l
y
 
(
M
D
A
S
)
 
m
a
y
 
b
e
 
v
e
r
y
 
u
s
e
f
u
l
 
i
n
 
k
e
e
p
i
n
g
 
t
h
e
 
o
r
d
e
r
 
f
i
x
e
d

in
 th

e
s
t
u
d
e
n
e
s
 
m
i
n
d
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
a
n
s
w
e
r
 
r
o
i
l
 
w
i
t
h
 
a
 
p
h
r
a
s
e
 
t
h
e
y
 
l
i
k
e
,
 
s
o
m
e
t
i
m
e
s
 
t
h
e

m
or

e 
no

ns
en

si
ca

l t
he

 b
et

te
r.

T
he

 te
ac

he
r 

ur
f.

11
 f

in
d 

it 
be

ne
ac

ia
l t

o 
us

e 
hi

s
o
r
 
h
e
r
 
k
e
y

ph
ra

se
o
f
t
e
n
 
a
n
d
 
r
e
f
e
r
 
s
t
u
d
e
n
t
s
 
b
a
c
k

to
w
h
e
n
 
t
h
e
y
 
f
o
r
g
e
t
.

E
x
a
m
p
l
e
:

5
9
 
°
 
3
 
=
 
3
2
,
 
1
2
 
f
 
3

5
 
=
 
9

E
.

B
ra

ck
et

s

I
n
 
s
o
m
e
 
s
e
n
t
e
n
c
e
s
,
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
l
e
a
r
n
,
 
o
n
e
 
s
e
t
 
o

p
a
r
e
n
t
h
e
s
e
s
 
a
r
e
 
n
o
t
 
e
n
o
u
g
h
 
t
o
 
m
d
k
e
 
t
h
e
 
.
m
e
a
n
i
n
g

c
l
e
a
r
.

H
e
r
e
,
 
w
e
 
u
s
e
 
b
o
t
h
 
p
a
r
e
n
t
h
e
s
e
s
 
a
n
d
 
b
r
a
C
k
e
t
s
.

n
 
=
 
7
5
 
.
 
4
'
S
 
4
-
 
1
2
 
.
 
8

(a
)

n 
=

 7
5 

-
[(

45
) 

+
 (

12
-

8)
]

n
 
=
[
7
5

-
(
4
-
5
1
1

(
1
2

.
8
)

(
c
)

n 
=

(
7
5

-
4
)
 
-
5
1

4
.
 
(
1
2
 
.
 
8
)
.

(
d
)

n
 
=
 
(
7
5
 
.
 
4
)

1
3
5

1
2
)

.
8
j

A
ft

er
t
h
e
 
c
o
n
c
e
p
t
 
i
s
 
:
c
l
e
a
r
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
n
e
e
d
 
m
a
n
y
 
p
r
o
b
l
e
m
s
 
t
o
 
f
i
x
 
i
t
 
i
n
 
h
i
s
 
m
i
n
d
.

O
n
e
 
a
p
p
r
o
a
c
h

th
at

 h
as

 b
ee

n 
us

ed
 is

 to
 g

et
 th

e 
st

ud
en

t t
o 

th
in

k 
of

 "
bo

xe
s 

in
si

de
 o

f 
bo

xe
s"

 a
nd

 th
at

 h
e 

is
l
o
c
k
e
d
 
i
n
s
i
d
e
 
t
h
e
 
i
n
n
e
m
m
o
s
t
 
b
o
x

-
w
h
e
n
 
h
e
 
h
a
s
 
a
 
s
i
n
g
l
e
 
n
u
m
e
r
a
l
 
t
h
e
n
 
h
e
 
h
a
s
 
a
 
'
k
e
y
 
W
h
i
c
h
 
u
n
l
o
c
k
s
 
t
h
e

b
o
x
 
a
n
d
 
p
e
r
m
i
t
s
 
h
i
m
 
t
o
 
g
e
t
 
i
n
t
o
 
t
h
e
n
e
x
t
 
l
a
r
g
e
r
 
o
n
e
,
 
e
t
c
.

W
h
e
n
 
w
o
r
k
i
n
g
 
p
r
o
b
l
e
m
s
 
o
n
 
t
h
c
 
b
o
a
r
d
 
o
r
 
p
r
e
p
a
r
e
d
 
w
o
r
k
 
p
a
p
e
r
s
 
b
e
 
s
u
r
e
 
t
o
 
l
e
a
v
e
 
t
h
e
 
g
r
o
u
p
i
n
g
s
 
o
f
f
 
o
f

ev
er

y 
3r

d 
or

 4
th

 p
ro

bl
em

 -
 th

is
 w

ill
 a

id
 th

e 
st

ud
en

t i
n 

re
am

be
ri

ng
 n

ot
 to

 u
se

 y
ou

r 
kn

ow
le

dg
e 

as
h
i
s
 
c
r
u
t
c
h
,
 
a
n
d
 
w
i
l
l
 
r
e
i
n
f
o
r
c
e
 
t
h
e

or
de

r 
pr

op
er

tL
es

m
u
c
h
 
s
t
r
o
n
g
e
r
 
i
n
 
h
i
s
 
m
i
n
d
.



P
.

C
l
o
s
u
r
e
 
P
r
o
p
e
r
t
y

P
o
i
n
t
 
o
u
t
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
t
 
i
n
 
o
r
d
e
r
 
t
o
 
h
a
v
e
 
c
l
o
s
u
r
e
w
e
 
m
u
s
t
 
h
a
v
e
 
a
 
s
e
t
 
o
f
 
n
u
m
b
e
r
s
 
a
n
d
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
o
p
e
r
a
t
i
o
n
.

T
a
k
e
 
a
n
y
 
e
l
e
m
e
n
t
 
i
n
 
a
 
s
e
t
 
a
n
d
 
a
n
y
 
o
t
h
e
r
 
e
l
e
m
e
n
t
 
i
n
 
t
h
e

s
a
m
e
 
s
e
t
,
 
o
r
 
t
h
e
 
s
a
m
e
 
e
l
e
m
e
n
t
 
a
g
a
i
n
 
a
n
d

p
u
t
 
t
r
g
i
i
 
t
o
g
e
t
h
e
r
 
(
h
o
w
e
v
e
r
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
t
e
l
l
s
 
y
o
u
)
 
a
n
d
 
t
h
e
 
r
e
s
u
l
t
 
m
u
s
t
 
b
e
a
n
 
e
l
e
m
e
n
t
 
o
f
 
t
h
e

s
a
m
e
 
s
e
t
.

E
x
a
m
p
l
e
:

G
i
v
e
n
 
s
e
t
 
.

,
4
2
6
,
.
.
.
3

S
e
t
 
o
f
 
e
v
e
n
 
n
a
t
u
r
a
l
s

O
p
e
r
a
t
i
o
n
 
-
 
A
 
d
i
t
i
o
n

C
h
e
c
k
s
 
f
o
r
 
c
l
o
s
u
r
e
 
(
1
)
 
2
 
+
 
2
 
=
 
4

(
2
)
 
2
 
+

6
=

8

(
3
)
 
1
0
 
4
.
 
1
4
 
=
 
2
4

(
4
)
 
1
3
2
 
+
 
1
6
 
=
 
1
4
8

C
o
n
c
l
u
s
i
o
n
:
.
 
a
n
y
 
e
v
e
n
 
n
a
t
u
r
a
l
 
a
d
d
e
d
 
t
o
 
a
n
y
 
e
v
e
n
 
n
a
t
u
r
a
l
 
w
i
l
l
 
a
l
w
a
y
s
 
b
e

a
n
 
e
v
e
n

n
a
t
u
r
a
l
,
 
t
h
e
r
e
f
o
r
e
 
t
h
e
 
c
l
o
s
u
r
e
 
p
r
o
p
e
r
t
y
 
h
o
l
d
s

V
i
v
e
n
 
s
e
t
 
1
1
,
3
2
5
,
7
,
.
.
:
3
 
S
e
t
 
o
f
 
o
d
d
 
n
a
t
u
r
a
l
s

O
p
e
r
a
t
i
o
n
 
-

d
d
i
t
i
o
n

C
h
e
c
k
s
 
f
o
r
 
c
l
o
s
u
r
e
 
(
1
)
 
5
 
4
.
 
7
 
=
 
1
2

C
o
n
c
l
u
s
i
o
n
:

t
w
o
 
o
d
d
 
n
a
t
u
r
a
l
s
 
a
d
d
e
d
 
t
o
g
e
t
h
e
r
 
w
i
l
l

no
t a

lw
ay

s
g
i
v
e
 
a
u
 
o
d
d
 
n
a
t
u
r
a
l
,

t
h
e
r
e
f
o
r
e
 
c
l
o
s
u
r
e
 
d
o
e
s
 
n
o
t
 
h
o
l
d
.

W
o
 
o
d
d
 
n
a
t
u
r
a
l
s

ad
de

d 
to

ge
th

er
w
i
l
l
 
a
l
w
a
y
s
 
g
i
v
e
 
a
n
 
e
v
e
n
 
n
a
t
u
r
a
l
.

G
.

A
ss

oc
ia

tiv
e?

,
C
o
m
m
u
t
a
t
i
v
e
 
a
n
d
.
 
D
i
s
t
r
i
b
u
t
i
v
e
 
P
r
o
p
e
r
t
i
e
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
 
h
a
d
 
t
h
e
 
a
s
s
o
c
i
a
t
i
v
e
,
 
c
o
m
m
u
t
a
t
i
v
e
,
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f

a
d
d
i
t
i
o
n
 
a
n
d
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
.

A
 
b
r
i
e
f
 
r
e
v
i
e
w
 
w
i
t
h
 
e
x
a
m
p
l
e
s
 
s
h
o
u
l
d
 
b
e
 
e
n
o
u
g
h
 
f
o
r
 
t
h
i
s
 
t
o
p
i
c
.

1.
_L

oP
 s

at
=

T
a
k
e
 
a
t
 
l
e
a
s
t
 
3
 
e
l
e
m
e
n
t
s
 
o
f
 
a
 
s
e
t
 
a
n
d
 
y
o
u
 
m
a
y
 
g
r
o
u
p
 
a
n
y
 
t
w
o
 
t
o
g
e
t
h
e
r
 
f
i
r
s
t
 
a
n
d
 
t
h
e
n

c
o
m
b
i
n
e
 
w
i
t
h
 
t
h
e
 
t
h
i
r
d
 
a
s
 
l
o
n
g
 
a
s
 
y
o
u
 
d
o
 
n
o
t
 
c
h
a
n
g
e
 
t
h
e
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h
 
t
h
e
y
w
e
r
e
 
f
i
r
s
t

w
r
i
t
t
e
n
.

1
3
-



E
x
a
m
p
l
e
:

1
4

(
A
 
+
 
B
)
 
+
 
C
 
=
 
A
 
+
 
(
B
 
+
 
C
)

2
.

(
A
.
B
)
.
0
 
=
 
A

.
 
(
B
.
C
)

3
.

(
3
 
+
 
4
)
 
+
 
5
 
=
 
3
 
+
 
(
4
 
+
 
5
)

7
 
+

=
 
3
 
+
 
9

1
2
 
=
 
1
2

4
.

(
5
.
6
)
 
.
 
2
 
=
 
5
 
4
6
.
2
)

3
0
.
2
 
=
 
5
.
1
2

6
0
 
=
 
6
0

a
.

A
r
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
s
s
o
c
i
a
t
i
v
e
?

(
Y
e
s
 
o
r
 
N
o
)

1
.

(
3
 
+
 
7
)
 
+
 
8
 
=
 
3
 
+
 
(
8
 
+
 
7
)

A
n
s
w
e
r
 
N
o

N
o
t
i
c
e
 
t
h
e
 
o
r
d
e
r
 
h
a
s
 
c
h
a
n
g
e
d

2
.

(
3
.
2
)
 
.
5
 
=
 
3
 
.
(
5
.
2
)

A
n
s
w
e
r
 
N
o

N
o
t
i
c
e
 
t
h
e
 
o
r
d
e
r
 
h
a
s
 
c
h
a
n
g
e
d

3
.

5
 
+
 
(
7
 
+
 
3
)
 
=
 
(
5
 
+
 
7
)
 
+
 
3

A
n
s
w
e
r
 
Y
e
s

N
o
t
i
c
e
 
t
h
e
 
o
r
d
e
r
 
d
i
d
n
n
o
t
 
c
h
a
n
g
e

4
.

(
S
 
(
2
.
3
)
]
 
7
 
=

i
:
(
5
.
4
i
)
5
1
1

7
A
n
s
w
e
r
 
Y
e
s

N
o
t
i
c
e
 
t
h
e
 
o

e
r
 
d
i
d
 
n
o
t
 
c
h
a
n
g
e

b
.

T
h
e
 
a
s
s
o
c
i
a
t
i
v
e
 
p
r
o
p
e
r
t
y
 
o
n
l
y
 
p
e
r
m
i
t
s
 
t
h
e
 
c
h
a
n
g
i
n
g
 
o
f
 
g
r
o
u
p
i
n
g
 
-
-
 
n
o
t
 
t
h
e
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h

t
h
e
y
 
a
r
e
 
w
r
i
t
t
e
n
.

2
.

C
o
m
m
u
t
a
t
i
v
e
 
p
r
o
p
e
r
t
y
 
-
 
t
h
e
 
o
r
d
e
r
 
o
f
 
t
h
e
 
e
l
e
m
e
n
t
s
 
m
a
y
 
b
e
 
c
h
a
n
g
e
d
 
w
i
t
h
o
u
t
 
c
h
a
n
g
i
n
g
 
t
h
e
 
r
e
s
u
l
t
s

E
x
a
m
p
l
e
s
:

1
.
 
a
+
b
=
b
+
 
a

2
.

a
b
 
=
 
b
a

3
.

5
 
+
 
7
 
=
 
7
 
+
 
5

4
.

8
.
5
 
=
 
5
.
8

5
.

(
3
.
7
)
 
+

(
2
.
1

=
 
(
2
.
5
)
 
+
 
(
3
.
7
)

6
.

1
:
(
5
 
+
 
8
)
 
+
4
 
6
 
=
 
6
 
[
(
5
 
+
 
8
)
 
+
 
4
]

3
.

D
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
-
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
i
s
 
d
i
s
t
r
i
b
u
t
i
v
e
 
o
v
e
r
 
a
d
d
i
t
i
o
n

E
x
a
m
p
l
e
s
:

1
.

a
(
b
 
+
 
c
)
 
=
 
a
b
 
+
 
a
c

2
.

3
(
5
 
+
 
6
)
 
=
 
(
3
.
5
)
 
+
 
(
3
.
6
)

3
(
1
1
)
 
=
 
1
5
 
+
 
1
8

3
3
 
=
 
3
3

-
.
1
4
-



3
.

4
+
 
3
)
 
+

=
(
4
.
2
)
 
+
 
(
4
.
3
)
 
+

4
[
(
2
 
+
 
3
)
 
+
 
]
 
,

i
s
 
a
 
p
r
o
d
u
c
t
,
 
o
n
e
 
o
f
 
i
t
s
 
f
a
c
t
o
r
s
 
i
s
 
1
4
1
,
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
 
i
s
 
a
 
s
u
m

c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
h
r
e
e
 
a
d
d
e
n
d
s
 
-
 
n
o
t
i
c
e
 
t
h
a
t
 
t
h
e
 
f
a
c
t
o
r
 
'
4
'
 
i
s
 
d
i
s
-

t
r
i
b
u
t
e
d
 
t
o
 
e
a
c
h
 
a
d
d
e
n
d
 
w
h
e
n
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
i
s
 
u
s
e
d
.

H
.

S
p
e
c
i
a
l
 
P
r
o
p
e
r
t
i
e
s
 
o
f
 
/
O
n
e
t
 
a
n
d
 
/
Z
e
r
o
'

1
.

'
O
n
e
'

a
.

S
m
a
l
l
e
s
t
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r

b
.

O
n
e
 
a
d
d
e
d
 
t
o
 
a
n
y
 
n
a
t
u
r
a
l
 
p
r
o
d
u
c
e
s
 
t
h
e
 
n
e
x
t
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
.

1 
+

 1
 =

 2
, 2

 +
 1

 =
3 

+
 1

 =
 4

, 4
 +

 1
 =

 5
, 5

 +
 1

 =
 6

,
e
t
c
.

c
.

O
n
e
 
t
o
 
a
n
y
 
w
h
o
l
e
 
n
u
m
b
e
r
 
p
o
w
e
r
 
l
a
 
'
1
'

a.
=
 
1
,
 
I
l
=

1
,
 
J
.

=
 
1
,

1
3

=
 
1
,
 
1
4
 
.
z
r
.
 
1
,

1
5

=
 
1
,
 
e
t
c
.

d
.

1
1
/
 
t
i
m
e
s
 
a
p
y
 
n
u
m
b
e
r
 
i
s
 
t
h
a
t
 
n
u
m
b
e
r

1
.
3
 
=
 
3
,
 
1
.
5
 
=
 
5
,
 
1
.
3
6
 
=
 
3
6
,
 
I
.
a
 
=
 
a
,
 
e
t
c
.
 
b
e
z
a
u
s
e
 
o
f
 
t
h
e
 
c
o
m
m
u
t
a
t
i
v
e
 
p
r
o
p
e
r
t
y
 
o
f

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
y
 
n
u
m
b
e
r
 
t
i
m
e
s
 
o
n
e
 
i
s
 
t
h
a
t
 
n
u
m
b
e
r
.

e
.

D
u
e
 
t
o
 
t
h
e
 
s
p
e
c
i
a
l
 
p
r
o
p
e
r
t
y
 
d
e
s
c
r
i
b
e
d
 
i
n
 
'
D
'
 
a
b
o
v
e
 
w
e
 
c
a
l
l
 
'
o
n
e
'
 
t
h
e
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t

o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
.

f
.

A
n
y
 
n
u
m
b
e
r
 
d
i
v
i
d
e
d
 
b
y
 
'
V
 
i
s
 
t
h
a
t
 
n
u
m
b
e
r

k
 
=
 
k
;
 
8

=
 
8
;
 
§
1
:
1

3
/
4

1
1

1

2
.

'
Z
e
r
o
'

a
.

'
Z
e
r
o
'
 
t
i
m
e
s
 
a
n
y
 
n
u
m
b
e
r
 
o
r
 
a
n
y
 
n
u
n
i
b
e
r
 
t
i
m
e
s
 
'
z
e
r
o
'
 
i
s
 
'
z
e
r
o
'

b
.

'
Z
e
r
o
'
 
a
d
d
e
d
 
t
o
 
a
n
y
 
n
u
m
b
e
r
 
o
r
 
a
n
y
 
n
u
m
b
e
r
 
a
d
d
e
d
 
t
o
 
'
z
e
r
o
'
 
i
s
 
t
h
a
t
 
n
u
m
b
e
r

3
 
+
 
0
 
=
 
3
,
 
0
 
+
 
5
 
=
 
5
,
 
e
t
c
.

(
z
e
r
o
 
i
s
 
t
h
e
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
f
o
r
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
)

c
.

D
u
e
 
t
o
 
t
h
e
 
s
p
e
c
i
a
l
 
p
r
o
p
e
r
t
y
 
d
e
s
c
r
i
b
e
d
 
i
n
 
'
B
'
 
a
b
o
v
e
 
'
Z
e
r
o
'
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
i
d
e
n
t
i
t
y

e
l
e
m
e
n
t
 
o
f
 
a
d
d
i
t
i
o
n
.

d
.

W
h
e
n
 
a
 
p
r
o
d
u
c
t
 
i
s
 
'
z
e
r
o
'
,
 
o
n
e
 
o
r
 
m
o
r
e
 
o
f
 
i
t
s
 
f
a
c
t
o
r
s
 
i
s
 
z
e
r
o
.

e
.

D
i
v
i
s
i
o
n
 
b
y
 
'
z
e
r
o
'
 
i
s
 
m
e
a
n
i
n
g
l
e
s
s

6
=
 
3
 
'
S
a
n
d
 
o
n
l
y
 
i
f
 
3
.
2
 
=
 
6
 
b
e
c
a
u
s
e
 
d
i
v
i
s
i
o
n
 
i
s
 
t
h
e
i
n
V
e
r
s
e
 
o
f
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,

2
t
h
e
r
e
f
o
r
e
 
6

=
I
N
 
i
s
 
m
e
a
n
i
n
g
l
e
s
s
 
b
e
e
a
u
s
e
4
6
0
0
 
#
 
6

t
r
-

l
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T
h
e
 
t
e
a
c
h
e
r
 
m
i
g
h
t
 
w
i
s
h
 
t
o
 
u
s
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
p
p
r
o
a
c
h
 
i
n
 
b
r
i
n
g
i
n
g
 
o
u
t
 
t
h
i
s
 
p
o
i
n
t
 
t
o
 
t
h
e
 
s
l
o
w
e
r

s
t
u
d
e
n
t
s

1
.

G
i
v
e
 
s
e
v
e
r
a
l
 
o
f
 
y
o
u
r
 
s
t
u
d
e
n
t
s
 
n
a
m
e
s
 
o
f
 
n
u
M
b
e
r
s

2
.

N
a
m
e
 
a
n
o
t
h
e
r
 
s
e
t
 
o
f
 
s
t
u
d
e
n
t
s
 
n
u
m
b
e
r
s
 
w
i
t
h
 
o
n
e
 
O
f
 
t
h
e
m
 
'
z
e
r
o
'
 
a
n
d
 
a
n
o
t
h
e
r

a
.

t
h
e
 
s
e
c
o
n
d
 
s
e
t
 
o
f
 
s
t
u
d
e
n
t
s
 
a
x
e
 
m
i
r
r
o
r
s

3
.

H
a
v
e
 
t
h
e
 
f
i
r
s
t
 
s
t
u
d
e
n
t
 
w
a
l
k
 
u
p
 
a
n
d
 
l
o
o
k
 
i
n
t
o
 
t
h
e
 
f
a
c
e
 
o
f
 
t
h
e
 
f
i
r
s
t
 
m
i
x
x
o
r

a
.

t
h
e
 
p
e
r
s
o
n
 
w
h
o
 
i
s
 
t
h
e
 
m
i
r
r
o
r
 
w
i
l
l
 
t
h
e
n
 
m
u
l
t
i
p
l
y
 
b
y
 
h
i
s
 
n
u
m
b
e
r
 
a
n
d
 
s
a
y
 
t
h
e
 
r
e
s
u
l
t
s
 
a
s

a
 
r
e
f
l
e
c
t
i
o
n

4
.

L
o
o
k
i
n
g
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
-
 
m
u
l
t
i
p
l
y

5
.

T
h
e
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
s
o
o
n
 
l
e
a
r
n
 
w
h
a
t
 
m
i
r
r
o
r
 
(
e
l
e
m
e
n
t
)
 
w
i
l
l
 
g
i
v
e
 
t
h
e
M
 
t
h
e
i
r
 
i
d
e
n
t
I
t
y
.

T
h
e
 
s
a
m
e
 
a
p
p
r
o
a
c
h
 
a
s
 
*
 
m
g
y
 
b
e
 
u
s
e
d
 
f
d
r
 
a
d
d
i
t
i
o
n
 
a
l
s
o
.

I
I
I
.

I
n
t
e
g
e
r
s

A
.

X
em

be
r 

sy
st

em

In
 b

eg
in

ni
ng

 th
e 

un
it 

on
 in

te
ge

rs
 th

e 
fo

llo
w

in
g 

ch
ar

t w
ill

 h
el

p 
th

e 
st

ud
en

t o
ri

en
t I

nt
eg

er
s

in
 th

e 
ge

ne
ra

l =
te

r 
sy

st
em
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A
lth
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gh

 th
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 c
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 f
ou

nd
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y 
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e 

te
ac

he
r 

m
ay

 f
in
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th

e 
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e 
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llo

w
in

g
pa
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 m

or
e 

us
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ul
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ia
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 w
he

n 
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lk
in

g 
ab
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t s
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d.

 s
ub

 s
et

s:

G
iv

in
g 

dr
ill

 q
ue
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ut
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ub
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an
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in
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th
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ch
ar
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an
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m
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1.
T

el
l t

he
 s

tu
de

nt
s 

th
ey

 a
re

 v
er

y 
hu

ng
ry

 e
nd

. t
ha

t
yo

u 
ha

rd
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le

d 
so

m
e 

eg
gs

 f
or
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2.

R
A

ch
 s
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de
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s 
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 b
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w
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g 
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l
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Y
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t. )

B
.

U
s
i
n
g
 
a
 
n
u
m
b
e
r
 
l
i
n
e

I
.

N
u
m
b
e
r
 
l
i
n
e

E
t
p
h
a
s
i
z
e
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
m
e
 
s
p
e
a
k
 
o
f
 
"
a
"
 
n
u
m
b
e
r
 
l
i
n
e
,
 
n
o
t
 
"
t
h
e
"
 
n
u
t
b
e
r
 
l
i
n
e
,
 
a
s
 
t
h
e
r
e

a
r
a
 
s
e
v
e
r
a
l
 
o
t
h
e
r
 
n
u
m
b
e
r
 
l
i
n
e
s
 
b
e
s
i
d
e
s
 
t
h
e
 
o
n
e
 
s
h
o
w
i
n
g
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
z
e
r
o
.

S
h
o
w
,

b
y
 
a
r
r
o
w
s
,
 
t
h
a
t
 
t
h
e
 
l
i
n
e
 
i
s
 
e
n
d
l
e
s
s
.

T
h
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
 
m
a
k
e
 
a
 
n
u
m
b
e
r
 
l
i
n
e
 
o
n
 
t
h
e
 
b
l
a
c
k
-

b
o
a
r
d
 
w
i
t
h
 
p
o
i
n
t
s
 
m
a
r
k
e
d
 
o
n
 
i
t
.

A
B
C
D
E
F
 
G

H
I

J

3
4

5
6

7
8

9
1
0

T
h
e
n
 
e
r
p
l
a
i
n
 
t
h
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i
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b
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b
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i
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e
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n
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s
 
i
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h
e
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o
s
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t
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e
 
d
i
r
e
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t
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n
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h
e
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n
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h
e
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e
g
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t
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e
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r
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c
t
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o
n
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h
i
c
h
 
g
i
v
e
s
 
(
-
2
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e
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.
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i
k
e
w
i
s
e
 
(
-
3
)
 
+
 
(
-
2
)
 
m
e
a
n
s
 
(
-
5
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n
i
 
(
-
2
)
 
+
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=
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b
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b
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c
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b
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h
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c
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b
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i
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i
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i
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v
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h
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i
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h
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h
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h
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h
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i
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h
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h
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h
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as
tw

 a
s

th
se

e 
ar

e 
pa

ve
)

4.



3
.

A
 
p
l
a
n
e

is
 n

am
ed

 b
y 

th
re

e 
po

in
ts

.

N
o
w
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
p
l
a
c
e
 
p
o
i
n
t
s
 
(
P
)
,
 
(
A
)
,
 
a
n
d
 
(
B
)
 
o
n
 
o
n
e
 
.
o
f
 
t
h
e
 
p
a
g
e
s
.

H
o
w
 
m
a
n
y

p
l
a
n
e
-
 
m
a
y
 
p
a
s
s
 
l
i
n
n
m
e
,
 
t
h
r
e
e
 
(
3
)
 
p
o
i
n
t
s
 
w
h
i
c
h
 
a
r
e
 
n
o
t
 
i
n
 
t
h
e
 
s
a
m
e
 
s
t
r
a
i
g
h
t
 
l
i
n
e
?

(
A
n
s
w
e
r
:

o
n
e
 
a
n
d
 
o
n
l
y
 
o
n
e
 
p
l
a
n
e
)

A
 
p
l
a
n
e
 
c
a
n
 
b
e
 
n
a
m
e
d
 
b
y

th
re

e
p
o
i
n
t
s
 
w
h
e
n
 
t
h
e
 
p
o
i
n
t
s
 
a
r
e
 
n
o
t
 
c
o
l
l
i
n
e
a
r
.

4
.

S
e
p
a
r
a
t
i
m
 
o
f
 
s
p
a
c
e

A
 
p
l
a
n
e
 
s
e
p
a
r
a
t
e
s
 
s
p
a
c
e
 
i
n
t
o
 
t
h
r
e
e
 
d
i
s
t
i
n
c
t
 
s
e
t
s
 
o
f
 
p
o
i
n
t
s

U
s
e
 
a
 
s
h
e
e
t
 
o
f
 
p
l
a
s
t
i
c
 
o
r
 
a
 
p
a
n
e
 
o
f
 
g
l
a
s
s
 
w
i
t
h
 
o
n
e
 
p
o
i
n
t
 
o
n
 
t
i
l
e
 
p
l
a
n
e
.

T
h
e
 
s
p
a
c
e
 
i
s

s
e
p
a
r
a
t
e
d
 
i
n
t
o
 
t
w
o
 
h
a
l
f
-
s
p
a
c
e
s
 
a
n
d
 
t
h
e
 
s
e
t
 
o
f
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
p
l
a
n
e

oe

l
a
n
e

T
h
e
 
p
l
a
n
e
 
i
s
 
t
h
e
 
b
o
u
n
d
a
r
y
 
o
f
 
e
a
c
h
 
h
a
l
f
 
s
p
a
c
e
 
a
n
d
 
a
 
p
a
r
t
 
o
f
 
n
e
i
t
h
e
r
,

5.
Se

pa
ra

tio
n 

of
 N

am
;

O
n
 
a
 
s
h
e
e
t
 
o
f
 
p
a
p
e
r
,
 
a
 
p
l
a
n
e
,
 
d
r
a
w
 
a
 
l
i
n
e
,
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A
n
y
 
l
i
n
e
 
i
n
 
a
 
p
l
a
n
e
 
s
e
p
a
r
a
t
e
s
 
t
h
e
 
p
l
a
n
e
 
i
n
t
o
 
t
w
o
 
h
a
l
f
-
p
l
a
n
e
s
.

T
h
e
 
l
i
n
e
s
 
i
s
 
c
a
l
l
e
d
 
a
n

e
d
g
e
 
o
f
 
b
o
t
h
 
h
a
l
f
-
p
l
a
n
e
s
 
a
n
d
 
i
s
 
p
a
r
t
 
o
f
 
n
e
i
t
h
e
r
.

6
.

S
e
p
a
r
a
t
i
o
n
 
o
f
 
a
 
l
i
n
e

C
o
n
s
t
r
u
c
t
 
a
 
l
i
n
e
 
w
i
t
h
 
p
o
i
n
t
 
P
.

T
h
e
 
l
i
n
e
 
i
s
 
s
e
p
a
r
a
t
e
d
 
i
n
t
o
 
t
h
r
e
e
 
s
e
t
s
 
o
f
 
p
o
i
n
t
s
:

t
h
e
 
s
e
t
 
a
t
 
P
,
 
a
n
d
 
t
w
o
 
s
e
t
s
 
o
f

p
o
i
n
t
s
 
c
a
l
l
e
d
 
h
a
l
f
-
l
i
n
e
s
.

E
.

P
a
r
a
l
l
e
l
 
l
i
n
e
s
'
a
n
d
 
p
l
a
n
e
s

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
c
o
n
s
t
r
u
c
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
n
d
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
t
w
o
 
l
i
n
e
s
 
i
n
 
a
 
p
l
a
n
e
 
a
r
e
 
e
i
t
h
e
r

p
a
r
a
l
l
e
l
 
o
r
 
i
n
t
e
r
s
e
c
t
i
n
g
 
l
i
n
e
s
.



E
x
p
l
a
i
n
 
t
h
a
t
 
p
l
a
n
e
s
 
h
a
v
e
 
n
o
 
b
o
u
n
d
a
r
i
e
s
 
a
n
d
 
l
i
n
e
s
 
p
r
e
 
o
f
 
i
n
f
i
n
i
t
e
 
l
e
n
g
t
h
s
 
i
n
 
e
i
t
h
e
r

d
i
r
e
c
t
i
o
n
.

I
f
 
t
w
o
 
p
l
a
n
e
s
 
a
r
e
 
p
a
r
a
l
l
e
l
,
 
i
s
 
e
v
e
r
y
 
l
i
n
e
 
o
n
 
o
n
e
 
o
f
 
t
h
e
 
p
l
a
n
e
s
 
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
o
t
h
e
r

p
l
a
n
e
?

F
.

P
o
l
y
g
o
n
s

1
.

S
i
m
p
l
e
 
c
l
o
s
e
d
 
f
i
g
u
r
e
s

T
w
o
 
p
l
a
n
e
s
 
w
h
i
c
h
 
d
o
 
n
o
t

i
n
t
e
r
s
e
c
t
 
a
r
e
 
c
a
l
l
e
d
 
p
a
r
a
l
l
e
l
.

T
h
e
 
E
t
u
d
e
n
t
 
m
a
y
 
e
x
p
e
r
i
m
e
n
t
 
b
y
 
c
o
n
s
t
r
u
c
t
i
n
g
 
f
i
g
u
r
e
s
 
w
h
o
s
e
 
b
o
u
n
d
a
r
i
e
s

r
e
v
e
r
 
i
n
t
e
r
s
e
c
t

t
h
e
m
s
e
l
v
e
s
 
a
n
d
 
e
n
c
l
o
s
e
 
p
a
r
t
 
o
f
 
a
 
p
l
a
n
e
.

T
h
e
 
s
i
m
p
l
e
 
c
l
o
s
e
d
 
f
i
g
u
r
e
 
s
e
p
a
r
a
t
e
s
 
a
 
p
l
a
n
e
 
i
n
t
o
 
t
h
r
e
e
 
d
i
s
t
i
n
c
t
 
s
e
t
s
;
 
t
h
e
 
f
i
g
u
r
e
,
 
t
h
e
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in
te

ri
or

 a
nd

 th
e 

ex
te

ri
or

.

PO
L

Y
G

O
N

S

IN
D

. o
f 

Si
de

s
V

er
tic

es

3 4 6 7 8 9
1
0

1
2

3 4 6 7-
.

a 9 10 12

N
e
m
e
s

T
ri

an
gl

e
Q
u
a
d
r
i
l
a
t
e
r
a
l

Pe
nt

ag
on

H
ex

ag
on

Se
pt

ag
on

O
c
t
a
g
o
n

N
on

ag
on

D
ec

ag
on

D
od

ec
ag

on

r
.
f
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
c
o
n
s
t
r
u
c
t
 
a
 
n
u
m
b
e
z
o
f
 
p
o
l
y
g
o
n
s
 
g
i
v
i
n
g
 
t
h
e
 
s
p
e
c
i
a
l
 
n
a
m
e
s
 
a
s
 
w
e
l
l

n
a
m
i
n
g
 
t
h
e
 
v
r
t
i
c
e
s
 
i
n
 
a
 
c
o
n
s
e
c
u
t
i
v
e
 
o
r
d
e
r
.

.

C
!

T
ri

an
gl

e
Pe

nt
ag

on

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
t
h
e
 
n
u
M
b
e
r
 
o
f
 
s
i
d
e
s
 
o
f
 
a
 
p
o
l
y
g
o
r
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e

n
u
m
b
e
r
 
o
f
 
v
e
r
t
i
c
e
s
.

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
c
o
n
4
t
r
u
c
t
 
a
n
g
l
e
s
 
h
y
.
f
O
r
m
i
n
g
 
t
w
o
 
r
a
y
s
 
w
i
t
h
 
a
 
c
O
m
m
o
n
 
v
e
r
t
e
x
.



er
te

x 
pa

in
t B

C
.

A
n
g
l
e
s

g
i
d
e
-

B
A
.

i
d
e
 
B
C

.

A
n
g
l
e
s
 
a
r
e
 
n
a
m
e
d
 
b
y
 
t
h
r
e
e
 
p
o
i
n
t
s
 
o
f
t
h
e
 
a
n
g
l
e
,
 
t
h
e
 
v
e
r
t
e
x

o
r
 
e
n
d
 
p
o
i
n
t
 
a
n
d
 
a
 
p
o
i
n
t
o
n
 
e
a
c
h

r
a
y
-

I
n
 
L
A
M
,
 
t
h
e
 
.
v
e
r
t
e
x
 
i
s
 
n
a
m
e
d

s
e
c
o
n
d
.

I
f
 
t
h
e
r
e
 
i
s

n
o
 
c
o
n
f
u
s
i
o
n
 
a
s
 
t
o
 
w
h
i
c
h
 
a
n
g
l
e
 
i
s

r
e
f
e
r
r
e
d
 
t
o
,
 
o
n
e
 
c
b
n
 
s
i
m
p
l
y
=
m
e
 
t
h
e
 
v
e
r
t
e
x
,

B
,
 
e
t
c
.

A
n
o
t
h
e
r
 
c
o
n
v
e
n
i
e
n
t
 
m
e
t
h
o
d
:

C
o
n
s
t
r
u
c
t
 
a
n
d
 
n
a
m
e
 
a
 
s
t
r
a
i
g
h
t
a
n
g
l
e
.

4
:

A

I
n
 
Z
A
K
 
t
h
e
 
r
a
y
s
 
B
l
a
n
d
i
t
a
r
e

c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
a
n
 
a
n
g
l
e
e
v
e
n
 
t
h
o
u
g
h
 
t
h
e
 
r
a
y
s
 
a
r
e
 
c
o
l
l
i
n
e
a
r
.

H
.

M
e
a
s
u
r
i
n
g
 
a
n
g
l
e
s

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
b
e
 
g
i
v
e
n
s
o
m
 
r
e
v
i
e
w
 
o
n
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
p
r
o
t
r
a
c
t
o
r
.

T
h
i
s
 
i
s
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
t
o
 
e
x
p
l
a
i
n
 
t
h
a
t
 
t
h
e
m
e
a
s
u
r
e
 
o
f
 
d
e
g
r
e
s
s
 
o
f
 
a
 
s
t
a
n
d
a
r
d
p
r
o
t
r
a
c
t
o
r

i
s
 
u
s
u
a
l
l
y
 
o
n
e
 
h
a
l
f
 
o
f
 
t
h
e
m
e
a
s
u
r
e
 
o
f
 
d
e
g
r
e
e
s
'
 
o
f
 
a
 
c
i
r
c
l
e
.
 
(
A
 
c
i
r
c
l
e
 
h
a
s

3
6
0
 
a
r
c
 
d
e
g
r
e
e
s
.
)

W
4



T
h
e
 
p
r
o
t
r
a
c
t
o
r
 
I
s
 
d
i
v
i
d
e
d
l
u
t
a
 
1
8
0
 
a
r
c
s
 
o
f
 
e
q
u
a
l

q
i
z
e
 
w
i
t
h
 
e
a
c
h

a
r
c
 
b
e
i
n
g
 
o
n
e
 
d
e
g
r
e
e
 
(
1
°
)
.

R
e
v
i
e
w
 
t
h
e
 
n
a
m
e
s
 
o
f
 
a
n
g
l
e
s
m
h
i
c
h
 
a
r
e
.
 
c
l
a
s
s
i
f
i
e
d

a
c
c
o
r
d
i
n
g
 
t
o
 
d
e
g
r
e
e
s

o
r
 
m
e
a
s
u
r
e
.
 
(
a
c
u
t
e
)

o
b
t
u
s
e
,
 
e
t
c
.
)

O
s
e
 
t
h
e
 
p
r
o
t
r
a
c
t
o
r
 
t
o
 
d
r
a
w
p
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s
 
a
n
d
 
p
a
r
a
l
l
e
l

l
i
n
e
s
.

(
a
)
 
P
e
r
p
e
n
d
i
c
u
l
a
r
l
i
n
e
s

C
b
)
 
P
a
r
a
l
l
e
l
 
l
i
n
e
s

1
.

A
 
l
i
n
e
 
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r
t
o
 
a
 
g
e
n
e

I
f
 
a
 
l
i
n
e
 
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r

t
o
 
t
w
o
 
l
i
n
e
s
o
n
 
a
 
p
l
a
n
e
 
t
h
r
o
u
g
h
 
i
t
s
 
f
o
o
t
,
 
t
h
e

l
i
n
e
 
i
s

p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
t
h
e
 
p
l
a
n
e
.



I
.

S
u
m
m
a
r
y
 
o
f
 
t
e
r
m
s
 
f
o
r
 
C
h
a
p
t
e
r
 
8

N
ow

D
o
t
.

u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
a
 
p
o
i
n
t
.

A
 
p
o
i
n
t
 
h
a
s
 
n
o

-
-
-
a
l
m
e
n
s
i
o
n
 
(
c
a
n
n
o
t
 
b
e
 
I
m
o
v
e
d
"
)
.

A
n
 
i
n
f
i
n
i
t
e

n
u
m
b
e
r
 
o
f
 
p
o
i
n
t
s
 
a
r
e
 
b
e
t
w
e
e
n
 
a
n
y
 
t
w
o
 
d
i
s
t
i
n
c
t

p
o
i
n
t
s
 
-
 
b
a
s
i
c
 
c
o
n
c
e
p
t
 
f
b
r
 
a
l
l
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
.

A
13

L
i
n
e
.

L
i
n
 
i
n
f
i
n
i
t
e
 
s
e
t
 
o
f
 
c
o
l
l
i
n
e
a
r
 
p
o
i
n
t
s
 
w
i
t
h

i
n
f
i
n
i
t
e
 
l
e
n
g
t
h
 
i
n
 
b
o
t
h
 
d
i
r
e
c
t
i
o
n
s
 
-
 
n
a
m
e
d

w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
w
o
 
p
o
i
n
t
s
 
-
 
a
 
p
o
i
n
t
 
o
n
 
a
 
l
i
n
e

s
e
p
a
r
a
t
e
s
 
t
h
e
 
l
i
n
e
 
i
n
t
o
 
3
 
s
e
t
s
 
(
t
w
o
 
h
a
l
f
 
l
i
n
e
s

a
n
d
 
t
h
e
 
p
o
i
n
t
)
.

A
B
 
o
r
 
B
A

L
i
n
e
 
S
e
g
m
e
n
t
.

a
 
s
u
b
S
e
t
 
o
f
 
a
 
l
i
n
e
 
w
h
i
c
h
 
h
a
s
 
a
 
f
i
n
i
t
e

l
e
n
g
t
h
.
-
 
n
a
m
e
d
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
w
o
 
p
o
i
n
t
s
.

O
p
e
n
 
S
e

e
n
t
.

o
p
e
n
 
a
t
 
e
i
t
h
e
r
 
e
n
d
 
o
r
 
b
o
t
h
 
e
n
d
s
.

S
h
o
w
n
 
o
p
e
n
 
a
t
.
 
A
 
-
 
S
e
t

c
o
n
s
i
s
t
s
 
o
f
 
a
l
l
 
p
o
i
n
t
s

A
b
e
t
w
e
e
n
 
A
 
a
n
d
 
B
,
 
a
n
d
 
p
o
i
n
t
 
B
)
.

A
B

A
i
o
r
E
i

0
-
 
0
-

A
B
 
o
r
 
B
A

R
a
y
.
 
s
u
b
s
e
t
 
o
f
 
a
 
l
i
n
e
 
w
h
i
c
h
 
h
a
s
 
a
n
 
e
n
d
p
o
i
n
t
 
a
n
d

-
-
-
b
a
s
 
i
n
f
i
n
i
t
e
 
l
e
n
g
t
h
 
i
n
 
o
n
l
y
 
o
n
e
 
d
i
r
e
c
t
i
o
n
 
-

n
a
m
e
d
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
w
o
 
p
o
i
n
t
s
.

O
p
e
n
 
R
a
y
.

h
a
l
f
 
l
i
n
e
 
w
h
i
c
h
 
d
o
e
s
 
n
o
t
 
i
n
c
l
u
d
e
 
e
u
d

p
o
i
n
t
.

A
B

A
B

P
l
a
n
e
.

a
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l

s
e
t
-
w
h
i
c
h
 
h
a
s
 
n
o
 
t
h
i
C
k
n
e
s
s

o
r
 
d
e
f
i
n
i
t
e
 
a
r
e
a
.

I
t
 
i
s
 
n
o
t
 
b
o
u
n
d
e
d
 
-
 
p
l
a
n
e
 
m
a
y

b
e
 
n
a
m
e
d
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
3
 
n
o
n
-
c
o
l
l
i
n
e
a
r
 
p
o
i
n
t
s
.

A
 
l
i
n
e
 
o
f
 
a
 
p
l
a
n
e
 
s
e
p
a
r
a
t
e
s
 
t
h
e
 
p
l
a
n
e
 
i
n
t
o
 
3

s
e
t
s
 
(
t
w
o
 
h
a
l
f
 
p
l
a
n
e
s
 
a
n
d
 
t
h
e
 
l
i
n
e
)
.

A
 
p
l
a
n
e

S
e
p
a
r
a
t
e
s
 
s
p
a
c
e
 
i
n
t
o
 
3
 
s
e
t
s
 
(
t
w
o
 
h
a
l
f
 
s
p
a
c
e
s

a
n
d
 
t
h
e
,
p
l
a
n
e
)
.
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A
n
g
l
e
.

t
h
e
 
u
n
i
o
n
 
o
f
 
t
w
o
 
r
a
y
s
 
w
i
t
h
 
a
 
*
c
o
m
m
o
n
.
e
n
d
 
p
o
i
n
t
 
-

A
m
o
r
"

e
n
d
 
p
o
i
n
t
 
n
a
m
e
d
 
V
e
r
t
e
x
.

'
A
l
l
 
a
n
g
l
e
.
 
s
e
p
a
r
a
t
e
s
 
a
 
p
l
a
n
e

L
 
C
A
B

i
n
t
o
 
3
 
s
e
t
s
j
i
n
t
e
r
i
o
r
,
 
e
x
t
e
r
i
o
r
,
 
a
n
d
 
t
h
e
 
a
n
g
l
e
)
.

s
o
m
e
t
i
m
e
s

L
,A

A
c
u
t
e
 
A
n
g
l
e
.

h
a
s
 
a
r
c
 
m
e
a
s
u
r
e
 
g
r
e
a
t
e
r
 
t
h
a
n
 
e
a
n
d

l
e
s
s
 
t
h
a
n
 
9
0
°
.

O
b
t
u
s
e
 
A
n
g
l
e
.

h
a
s
 
a
r
c
 
m
e
a
s
u
r
e
 
g
r
e
a
t
e
r
 
t
h
a
n
 
9
0
°
 
a
n
d

l
e
s
s
 
t
h
a
n
 
1
8
0
0
.

R
i
g
h
t
l
m
l
e
.

h
a
s
 
a
r
c
-
m
e
a
s
u
r
e
 
o
f
 
9
0
°
.

S
t
r
a
i
g
h
t
 
A
n
g
l
e
.

h
a
s
 
a
r
c
 
m
e
a
s
u
r
e
 
o
f
 
l
8
e
.



M
ea

su
re

m
en

ts

A
l
t
h
o
u
g
h
 
m
a
n
y
 
t
e
x
t
b
o
o
k
s
 
g
i
v
e
 
m
u
c
h
 
t
i
m
e

t
o
 
t
h
e
 
d
e
v
e
l
O
p
m
e
n
t
 
o
f
 
c
e
r
t
a
i
n
 
c
o
n
c
e
p
t
s
o
n
 
m
e
a
s
u
r
e
m
e
n
t

(
P
r
e
c
i
s
i
o
n
,
 
G
r
e
a
t
e
s
t
 
P
o
s
s
i
b
l
e
 
E
r
r
o
r
,

R
e
l
a
t
i
v
e
 
E
r
r
o
r
 
a
n
d
 
S
i
g
n
i
f
i
c
a
n
t
 
D
i
g
i
t
s
,
 
f
o
r
 
e
x
a
m
p
l
e
)
,

i
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
t
h
e
r
e
 
i
s

a
n
 
o
u
t
s
t
a
n
d
i
n
g
 
l
a
c
k
 
o
f
 
k
n
o
w
l
e
d
g
e
 
a
b
o
u
t
 
s
o
l
v
i
n
g
 
e
v
e
r
y
d
a
y

p
r
o
b
l
e
m
s

o
f
 
m
e
a
s
u
r
e
m
e
n
t
.

W
e
 
b
e
l
i
e
v
e
 
t
h
a
t
 
a
 
m
o
r
e
 
r
i
g
o
r
o
u
s
 
t
r
e
a
t
m
e
n
t
 
o
f
 
t
h
e

c
o
n
c
e
p
t
s
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t

s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
a
s
 
s
t
u
d
e
n
t
s

a
r
e
 
n
o
t
 
p
r
o
f
i
c
i
e
n
t
 
i
n
 
f
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
o
f
m
e
a
s
u
r
e
m
e
n
t
s
 
o
r

t
h
e
 
c
o
n
c
e
p
t
s
 
o
f
 
c
h
a
n
g
i
n
g
 
f
r
o
m
o
n
e
 
u
n
i
t
 
t
o
 
a
n
o
t
h
e
r
.

T
h
e
 
m
o
r
e
 
c
o
m
p
l
e
x
 
m
e
a
s
u
r
e
m
e
n
t
s
 
r
e
q
u
i
r
e
d
 
i
n
 
p
r
o
b
l
e
m
s

i
n
v
o
l
v
i
n
g
 
t
i
m
e
v
 
d
i
s
t
a
n
c
e
,
 
r
a
t
e
,
 
e
t
c
.

a
r
e

n
e
e
d
e
d
 
i
n
 
s
o
l
v
i
n
g
 
a
l
g
e
b
r
a
i
c
 
s
e
n
t
e
n
c
e
s
;
 
t
h
e
p
r
e
s
e
n
t
 
8
t
h
 
g
r
a
d
e
 
m
a
t
h
e
m
a
t
i
c
s
 
c
u
r
r
i
c
u
l
u
m
 
o
f
f
e
r
s
v
e
r
y

l
i
t
t
l
e
 
p
r
e
p
a
r
a
t
i
o
n
 
f
o
r
 
t
h
i
s
 
t
y
p
e
 
o
f
 
p
r
o
b
l
e
m
.

E
x
a
m
p
l
e
s
:

(
a
)
 
I
f
 
a
 
c
a
r
 
g
o
e
s
 
3
0
 
m
i
l
e
s

p
e
r
 
h
o
u
r
,
 
h
o
w
 
m
a
n
y
 
f
e
e
t
 
d
o
e
s
 
i
t
 
t
r
a
v
e
l
 
p
e
r
 
s
e
c
o
n
d
?

C
O
 
I
f
 
a
 
p
l
a
n
e

u
s
e
s
 
1
5
 
g
a
l
l
o
n
s
 
o
f
 
f
u
e
l
 
p
e
r
 
h
o
u
r
,
 
h
o
w
 
m
a
n
y
 
q
u
a
r
t
s
 
d
o
e
s
 
i
t
u
s
e
 
p
e
r

m
i
n
u
t
e
?

(
c
)
 
H
o
w
 
m
a
n
y
 
y
e
a
r
s
,
 
m
o
n
t
h
s
,
 
w
e
e
k
s
,
 
a
n
d

d
a
y
s
 
o
l
d
 
a
r
e
 
y
o
u
 
t
o
d
a
y
?

(
d
)
 
H
o
w
 
m
u
c
h
 
t
i
m
e
 
e
l
a
p
s
e
s
 
b
e
t
w
e
e
n
8
:
4
7
 
a
.
m
.
 
o
f
 
o
n
e
 
d
a
y
 
a
n
d
 
5
:
5
1
p
.
m
.
 
o
f
 
t
h
e
 
n
e
x
t
 
d
a
y
?

(
e
)
 
I
f
 
a
 
r
e
c
i
p
e
 
c
a
l
l
s
 
f
o
r
 
7
/
8
 
o
f
a
 
c
u
p
 
o
f
 
f
l
o
u
r
,
 
h
o
w
 
m
u
c
h
 
w
o
u
l
d
 
y
o
u
 
u
s
e
 
f
o
r
 
h
a
l
f

t
h
e
 
r
e
c
i
p
e
?
 
f
o
r
 
3
 
t
i
m
e
s

t
h
e
 
r
e
c
i
p
e
?

(
H
i
n
t
:

1
6
 
t
a
b
l
e
s
p
o
o
n
s
 
=
 
I
 
c
u
p
)

A
.

A
s
s
u
m
p
t
i
o
n
s
 
a
n
d
 
m
e
a
s
u
r
e
m
e
n
t
s

T
h
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
 
p
e
r
f
o
r
m
s
o
m
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
d
e
m
o
n
s
t
r
a
t
i
o
n
s
 
t
o
 
m
a
k
e
 
s
t
u
d
e
n
t
s

a
w
a
r
e
 
o
f

c
e
r
t
a
i
n
 
a
s
s
u
m
p
t
i
o
n
s
 
a
b
o
u
t
 
m
e
a
s
u
r
e
m
e
n
t
s
.

1
.

M
o
v
e
m
e
n
t

(
1
)

G
e
o
m
e
t
r
i
c
 
m
o
d
e
l
s
 
a
n
d
 
o
t
h
e
r
 
o
b
j
e
c
t
s

m
a
y
 
b
e
 
m
o
v
e
d
 
w
i
t
h
o
u
t
 
c
h
a
n
g
i
n
g
 
s
i
z
e
 
o
r
 
s
h
a
p
e
.

E
x
a
m
p
l
e
s
:

M
o
v
i
n
g
 
a
 
r
u
l
e
r
,
 
a
 
b
o
o
k
,

o
r
 
a
n
 
e
r
a
s
e
r
 
f
r
o
m
 
o
n
e
 
l
o
c
a
t
i
o
n
 
t
o
 
a
n
o
t
h
e
r

d
o
e
s
 
n
o
t
 
c
h
a
n
g
e
 
i
t
s
 
s
i
z
e
 
o
r
 
s
h
a
p
e
.

7
1

(
1
)
 
M
o
v
e
m
e
n
t



2
.

S
u
b
d
i
v
i
s
i
o
n

(
2
)
 
A
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
 
(
n
o
t

a
 
p
o
i
n
t
,
 
w
h
i
c
h
 
i
s
o
i
g
y
a
 
c
o
n
c
e
p
t
 
a
n
d
 
h
a
s
 
n
o
 
d
i
n
e
n
s
i
o
n
s
)

or
 p

hy
si

ca
l o

bj
ec

t m
ay

 b
e 

su
bd

iv
id

ed
.

E
xa

m
pl

es
:

A
 p

ou
nd

 o
f 

bu
tte

r,
 a

 c
ity

bl
oc

k,
 a

 p
in

t o
f
w
a
t
e
r
,
 
a
 
l
i
n
e
 
s
e
g
m
e
n
t
.

gL
iq

,
S
.

C
o
m
p
a
r
i
s
o
n

(3
)

(
2
)
 
S
u
b
d
i
v
i
s
i
o
n

T
w
o
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
 
o
r
 
p
h
y
s
i
c
a
l
 
o
b
j
e
c
t
s
 
m
a
y
 
b
e

c
h
a
r
a
c
t
e
r
i
s
t
i
c
.

E
x
a
m
p
l
e
:

T
h
e
 
l
e
n
g
t
h

of
 tw

o
l
i
n
e
s
,
 
t
h
e
 
h
e
i
g
h
t
 
o
r

of
 tw

o 
an

gl
es

.

c
o
m
p
a
r
e
d
 
i
f
 
t
h
e
y
 
h
a
v
e
 
a
 
c
o
m
m
o
n

w
ei

gh
t o

f 
tw

o 
bo

ys
, t

he
 s

iz
e



T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
d
r
a
w
 
l
i
n
e
 
s
e
g
m
e
n
t
s
 
o
n
 
t
h
e
 
b
o
a
r
d
 
o
r
 
g
i
v
e
 
a
 
d
i
t
t
o
e
d
 
s
e
t
 
o
f
 
l
i
n
e
 
s
e
g
m
e
n
t
s

t
o
 
e
a
c
h
 
s
t
u
d
e
n
t
 
a
n
d
 
a
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
m
e
a
s
u
r
e
 
e
a
c
h
 
s
e
g
m
e
n
t
 
t
o
 
t
h
e
 
(
a
)
 
n
e
a
r
e
s
t
 
1
/
4
 
i
n
c
h
,

(
b
)
 
n
e
a
r
e
s
t
 
1
/
8
 
i
n
c
h
,
 
(
c
)
 
n
e
a
r
e
s
t
 
1
/
2
 
i
n
c
h
,
 
a
n
d
 
t
o
 
w
r
i
t
e
 
e
a
c
h
 
m
e
a
s
u
r
e
m
e
n
t
.

B
.

A
p
p
r
o
x
i
m
a
t
i
o
n
,
 
P
r
e
c
i
s
i
o
n
,
 
A
c
c
u
r
a
c
y

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
r
e
m
i
n
d
e
d
 
o
f
 
t
h
e
 
c
o
n
c
e
p
t
 
l
e
a
r
n
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 
g
r
a
d
e
s
 
t
h
a
t
 
m
e
a
s
u
r
e
m
e
n
t
 
i
s

n
e
v
e
r
 
e
x
a
c
t
,
 
o
n
l
y
 
a
p
p
r
o
x
i
m
a
t
e
.

A
 
r
u
l
e
r
 
i
s
 
a
 
m
o
d
e
l
 
u
s
e
d
 
t
o
 
c
o
m
p
a
r
e
 
l
e
n
g
t
h
s
.

1
.

P
r
e
c
i
s
i
o
n

B
e
c
a
u
s
e
 
a
 
s
m
a
l
l
e
r
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
s
 
u
s
e
d
 
(
1
/
1
6
"
)
,
 
1
g
r

i
s
 
m
o
r
e
 
p
r
e
c
i
s
e
 
o
r
 
h
a
s
 
g
r
e
a
t
e
r

p
r
e
c
i
s
i
o
n
 
t
h
a
n
 
1
 
7
/
8
"
 
(
u
n
i
t
 
=
 
1
/
8
"
)
.

I
t
 
i
s
 
v
e
r
y
 
i
m
p
o
f
t
a
n
t
 
t
o
 
f
u
t
u
r
e
 
w
o
r
k
 
i
n
 
t
h
i
s
 
u
n
i
t

t
h
a
t
 
s
t
u
d
e
n
t
s
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
c
o
n
c
e
p
t
 
t
h
a
t
 
t
h
e
 
s
m
a
l
l
e
r
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
,
 
t
h
e
 
g
r
e
a
t
e
r

i
s
 
t
h
e
 
p
r
e
c
i
s
i
o
n
.

2
.

G
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
(
G
P
E
 
o
r
 
g
p
e
)

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
d
r
a
w
 
a
 
l
i
n
e
 
s
e
g
m
e
n
t
,
 
A
B
,
 
o
n
 
t
h
e
 
b
o
a
r
d
 
a
s
 
b
e
l
o
w
.

T
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
i
s

s
a
i
d
 
t
o
 
b
e
 
3
 
f
e
e
t
 
l
o
n
g
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
f
o
o
t
.

A

B
u
t
 
f
r
o
m
 
w
o
r
k
 
o
n
 
m
e
a
s
u
r
e
m
e
n
t
s
 
d
o
n
e
 
i
n
 
t
h
e
 
7
t
h
 
g
r
a
d
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
k
n
o
w
 
t
h
a
t
 
t
h
e

l
e
n
g
t
h
 
o
f
 
A
B
 
m
i
g
h
t
 
b
e
 
a
b
o
u
t
 
1
/
2
'
 
l
e
s
s
 
t
h
a
n
 
3
'
 
o
r
 
1
/
2
'
 
m
o
r
e
;
 
t
h
a
t
 
i
s
,
 
B
 
m
i
g
h
t
 
b
e
 
a
n
y

p
o
i
n
t
 
o
n
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
i
n
 
t
h
e
 
b
r
a
c
e
 
(
a
b
o
v
e
)
.

I
n
 
o
t
h
e
r
 
w
o
r
d
s
,
 
t
h
e
 
g
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e

e
r
r
o
r
 
i
s
 
1
/
2
 
f
o
o
t
,
 
w
h
i
c
h
 
i
s
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
o
n
e
-
h
a
l
f
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
u
s
e
d
.

T
h
e

m
e
a
s
u
r
e
m
e
n
t
 
o
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
f
B
 
m
a
y
 
b
e
 
w
r
i
t
t
e
n
 
a
s
 
(
3
 
*
 
1
1
.
)
 
f
e
e
t
 
a
n
d
 
r
e
a
d
 
"
3
 
p
l
u
s

or
 m

in
us

 k
f
o
o
t
.
"

F
r
o
m
 
t
h
i
s
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
t
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
f
o
r
m
 
t
h
e
 
c
o
n
c
e
p
t
 
t
h
a
t
 
t
h
e
 
g
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e

e
r
r
o
r
 
o
f
 
a
 
m
e
a
s
u
r
e
m
e
n
t
 
i
s
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
±
 
o
n
e
-
h
a
l
f
 
o
f
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
b
e
i
n
g
 
u
s
e
d
.

7
3



T
h
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
n
o
w
 
g
i
v
e
 
t
h
e
 
c
l
a
s
s
 
a
 
s
e
r
i
e
s
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
n
d
 
a
s
k
 
t
h
e
m
t
o
 
g
i
v
e
 
t
h
e

u
n
i
t
 
o
f
m
e
a
s
u
x
e
,
 
t
h
e
 
g
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e
e
r
r
o
r
,
 
a
n
d
 
t
o
 
w
r
i
t
e
 
i
t
 
u
s
i
n
g
 
t
h
e
 
t
 
s
y
m
b
o
l
.

M
e
a
s
u
r
e
m
e
n
t

U
n
i
t
 
o
f
 
M
e
a
s
u
r
e

G
.
P
.
E
.

W
i
t
t
e
n

7
 
2
 
i
n
a
h
e
s

d
i
r

1
.
5
 
h
o
u
r
s

3
5

.
.
.
 
m
i
l
e
s

4

1 --
 
i
n
c
h

3 .
1
 
h
o
u
r

1 -
!
.
m
i
l
e

4

i
n

1
2

1
.

(
7
 
+
 
-
-
-
-
;
 
i
n
.

q
g

3
6

.
0
5
 
h
r
.

(
1
.
5
 
±
 
0
5
)
 
h
r
.

1
m
i
l
e

(
5
 
3
 
±
 
.
1
)
 
m
i
.

l
r

.
4
.

8

O
t
h
e
r
 
m
e
a
s
u
r
e
m
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
i
n
o
r
d
e
r
 
t
o
 
g
i
v
e
 
s
t
u
d
e
n
t
s
 
s
u
f
f
i
c
i
e
n
t
 
p
r
a
c
t
i
c
e
.

3
.

D
e
c
i
m
a
l
 
n
o
t
a
t
i
o
n
 
a
n
d
 
p
r
e
c
i
s
i
o
n

S
t
u
d
e
n
t
s
 
w
i
l
l
 
f
i
n
d
 
t
h
a
t
 
i
n
 
s
e
l
e
c
t
i
n
g
 
t
h
e

u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
n
 
t
h
e
 
m
e
t
r
i
c
 
s
y
s
t
e
m
,
 
t
h
e

p
r
o
b
l
e
m
 
i
s
 
a
 
l
i
t
t
l
e

m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
h
a
n
 
i
n
 
f
r
a
c
t
i
o
n
a
l
 
f
o
r
m
s
.

I
n
 
o
r
d
e
r
 
t
o
 
c
l
e
a
r
l
y

s
t
a
t
e
 
t
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
n
a
 
m
e
a
s
u
r
e
m
e
n
t
 
o
f
 
1
8
0
0
 
f
e
e
t
,
 
f
o
r
 
e
x
a
m
p
l
e
,

a
 
z
e
r
o
 
m
a
y

b
e
 
u
n
d
e
r
l
i
n
e
d
 
t
o
 
s
h
o
w
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e
,
 
o
r
 
p
r
e
c
i
s
i
o
n
.

F
o
r
 
e
x
a
m
p
l
e
:

1
8
0
0
'
 
m
e
a
n
s
 
t
h
a
t
 
l
'
 
i
s
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e

1
8
0
0
'
 
m
e
a
n
s
 
t
h
a
t
 
1
0
'
 
i
s
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e

1
8
0
0
'
 
m
e
a
n
s
 
t
h
a
t
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e
 
i
s
 
1
0
0
 
f
e
e
t

O
n
 
t
h
e
 
b
o
a
r
d
 
N
x
i
t
e
:

1
 
m
i
.
 
=
 
1
.
6
1
 
K
.

T
h
e
n
 
s
t
u
d
e
n
t
s
 
m
i
l
l
 
r
e
a
d
i
l
y

s
e
e
 
t
h
a
t
 
.
0
1
 
i
s
 
t
h
e

u
n
i
t
 
o
f
 
a
e
a
s
u
r
e
.

T
h
e
n
 
G
.
P
.
E
.
 
i
s
 
(
.
0
1
x
 
.
5
)
 
=
 
.
0
0
5
 
a
n
d
 
(
1
.
6
1
 
±
 
.
0
0
5
)
 
k
i
l
o
m
e
t
e
r
s

m
e
a
n
s
 
t
h
a
t
 
t
n
e
 
l
e
n
g
t
h
 
o
f
 
a
 
m
i
l
e
 
i
s
 
b
e
t
w
e
e
n
 
1
.
6
0
5
 
a
n
d
 
1
.
6
1
5
k
i
l
o
m
e
t
e
r
s
.

I
f
 
s
t
u
d
e
n
t
s

l
e
a
r
n
,
 
i
n
 
w
o
i
k
i
n
g
 
w
i
t
h
 
d
e
c
i
m
a
l
 
n
o
t
a
t
i
o
n
,

t
o
 
m
u
l
t
i
p
l
y
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e
 
b
y
 
.
5
 
t
o

f
i
n
d
 
t
h
e
 
C
.
P
.
E
.
 
t
h
e
 
p
r
o
b
l
e
m
 
i
s
 
s
i
m
p
l
e
,
 
a
n
d
c
o
n
c
e
p
t
s
 
u
s
e
d
 
i
n
 
f
r
a
c
t
i
o
n
a
l
 
n
o
t
a
t
i
o
n

a
p
p
l
y
 
t
o
 
d
e
c
i
m
a
l
 
n
o
t
a
t
i
o
n
.

P
r
e
c
i
s
i
o
n
 
o
f
 
a
 
n
u
m
b
e
r
 
i
s
 
s
p
e
c
i
f
i
e
d
 
b
y
 
t
h
e
 
p
l
a
c
e

v
a
l
u
e
 
o
f
 
t
h
e
 
r
i
g
h
t
 
m
o
s
t
 
s
i
g
n
i
f
i
c
a
n
t

d
i
g
i
t
.



4
.

R
e
l
a
t
i
v
e
 
e
r
r
o
r
 
a
n
d
 
a
c
c
u
r
a
c
y

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
k
n
o
w
 
t
h
a
t
 
m
e
a
s
u
r
e
m
e
n
t
 
i
s
 
o
n
l
y
 
a
n
 
a
p
p
r
o
x
i
m
a
t
i
o
n
,
 
s
o
 
i
t
 
i
s
 
i
m
p
o
r
t
a
n
t
 
t
h
a
t

t
h
e
y
 
a
l
s
o
 
k
n
o
w
 
j
u
s
t
 
h
o
w
 
e
x
a
c
t
 
o
r
 
h
o
w
 
a
c
c
u
r
a
t
e
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
 
r
e
a
l
l
y
 
i
s
.

E
-
T
l
a
i
n
 
t
o

t
h
e
m
 
t
h
a
t
 
w
e
 
o
b
t
a
i
n
 
a
n
 
i
d
e
a
 
o
f
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
 
g
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
b
y
 
c
o
m
p
a
r
i
n
g

i
t
 
w
i
t
h
 
t
h
e
 
a
c
t
u
a
l
 
m
e
a
s
u
r
e
m
e
n
t
.

T
h
i
s
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
,
 
a
n
d
 
r
c
i
a
t
i
,
v
e
 
e
r
r
o
r
 
=

G
r
e
a
t
e
s
t
 
P
o
s
s
i
b
l
e
 
E
r
r
o
r

F
o
r
 
e
x
a
m
p
l
e
,
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
2
0
 
f
e
e
t
 
a
n
d
 
4
 
f
e
e
t
 
a
r
e
 
m
a
d
e

m
e
a
s
u
r
e
m
e
n
t

w
i
t
h
 
t
h
e
 
s
a
m
e
 
p
r
e
c
i
s
i
o
n
,
 
G
.
P
.
 
E
.
 
i
s
 
.
5
 
f
t
.

(
a
)
 
2
0
 
f
t
.
 
t
 
.
5
 
f
t

(
b
)
 
4
.
4
 
f
t
.
 
±
 
.
5
 
f
t
.

D
i
v
i
d
i
n
g
 
b
y
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
 
i
n
 
e
a
c
h
 
w
e
 
g
e
t
:

(
a
)

=
0
2
5
 
=
 
2
.
5

=
(
b
)

=
 
.
2
5
 
=
 
1
2
.

2
0

S
o
 
i
n
 
(
a
)
,
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
 
i
s
 
2
.
.
5
%
 
a
n
d
 
i
n
 
(
b
)
 
i
t
 
i
s
 
1
2
.
5
%
.

S
o
 
f
r
o
m
 
p
r
o
b
l
e
m
s
 
(
a
)
 
a
n
d
 
(
b
)
 
a
n
d
 
o
t
h
e
r
 
s
i
m
i
l
a
r
 
e
x
a
m
p
l
e
s
,
 
t
h
e
 
c
o
n
c
e
p
t
 
i
s
 
d
e
v
e
l
o
p
e
d
 
t
h
a
t

t
h
e
 
s
m
a
l
l
e
r
 
t
h
e
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
,
 
t
h
e
 
g
r
e
a
t
e
r
 
t
h
e
 
a
c
c
u
r
a
c
y
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
f
i
n
d
i
n
g
 
G
.
P
.
E
.
 
a
n
d
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
,
 
a
n
d
 
m
a
y
 
t
a
b
u
l
a
t
e

t
h
e
 
r
e
s
u
l
t
s
 
i
n
 
a
 
t
a
b
l
e
 
s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
o
n
e
 
b
e
l
o
w
,
 
b
u
t
 
u
s
i
n
g
 
t
h
e
i
r
 
o
w
n
 
m
e
a
s
u
r
e
m
e
n
t
s
 
i
n

a
d
d
i
t
i
o
n
 
t
c
 
t
h
o
s
e
 
g
i
v
e
n
.

R
e
l
a
t
i
v
e
 
e
r
r
o
r
 
n
e
e
d
 
n
o
t
 
b
e
 
i
n
 
p
e
r
c
e
n
t
,
 
b
u
t
 
u
s
u
a
l
l
y
 
i
s
.

5
.

S
u
m
m
a
r
y
 
o
f
 
c
o
n
c
e
p
t
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
n
o
w
 
b
e
 
r
e
m
i
n
d
e
d
 
o
f
 
a
 
f
e
w
 
i
m
p
o
r
t
a
n
t
 
c
o
n
c
e
p
t
s
:

1
.

E
v
e
r
y
 
m
e
a
s
u
r
e
 
i
s
 
a
p
p
r
o
x
i
m
a
t
e

2
,

A
 
m
e
a
s
u
r
e
m
e
n
t
 
i
s
 
a
 
n
u
m
b
e
r
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
a
 
u
n
i
t
 
(
7
 
f
e
e
t
)
 
a
n
d
 
a
 
m
e
a
s
u
r
e

i
s
 
a
 
n
u
m
b
e
r
 
(
7
)

3
.

A
s
 
s
o
o
n
 
a
s
 
a
 
s
t
a
n
d
a
r
d
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
s
 
c
h
o
s
e
n
,
 
w
e
 
k
n
o
w
 
h
o
w
 
t
o
 
f
i
n
d

t
h
e
 
G
.
P
.
E
.

4
.

T
h
e
 
n
o
t
a
t
i
o
n
 
(
1
.
)
 
i
n
d
i
c
a
t
e
s
 
g
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
b
u
t
 
d
o
e
s
 
r
o
t

n
e
c
e
s
s
a
r
i
l
y
 
i
n
d
i
c
a
t
e
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 
b
e
 
p
e
r
f
o
r
m
e
d
.

C
.

S
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s

7
5



l
b
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
 
i
t
 
c
a
l
l
e
d
 
t
o
 
h
i
e
a
t
t
e
n
t
i
o
n
 
t
h
e
 
m
d
a
n
i
n
g
a
f
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
 
i
n

m
e
a
s
u
r
i
n
g
.

S
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
 
t
e
l
l
'
h
o
w
m
a
n
y
 
t
i
m
e
s
 
t
h
e
 
u
n
i
t
 
o
f
m
e
a
s
u
r
e
 
i
s
 
c
o
n
t
a
i
n
e
d
 
I
n
a

m
e
a
s
u
r
e
m
e
n
t
.

T
h
i
s
 
c
h
a
r
t
 
m
a
y
 
a
i
d
 
s
t
u
d
e
n
t
s
 
i
n
 
r
e
c
o
g
n
i
z
i
n
g
 
s
i
g
n
i
f
i
c
a
n
t

d
i
g
i
t
s
.

p
-
-

U
n
i
t
 
o
f

N
u
m
b
e
r

N
u
M
b
e
r
 
o
f

M
e
a
s
u
r
e
m
e
n
t

M
e
a
s
u
r
e

o
f
 
U
n
i
t
s

S
i
g
n
i
f
.
 
d
i
g
i
t
s

2
8
3
 
l
b
.

1
 
l
b
.

2
5
3

3
6
9
0
0
 
y
d
.

1
0
0
 
y
d
.

6
9

2
5
0
.
4
7
 
y
d
.

.
0
1
 
m
i
.

5
0
4
7

4
.
0
0
0
4
 
f
t
.

.
0
0
0
1
 
f
t
.

4
1

F
r
o
m
 
o
b
s
e
r
v
a
t
i
o
n
,
 
t
h
e
 
s
t
u
d
e
n
t
m
a
y
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
o
n
c
e
p
t
s
 
d
b
o
u
t
 
s
i
g
n
i
f
i
c
a
n
t

d
i
g
i
t
s
:

(
a
)
 
e
v
e
r
y
 
n
o
n
-
z
e
r
o
 
d
i
g
i
t
 
i
s
 
s
i
g
n
i
f
i
c
a
n
t

(
b
)
 
e
v
e
r
y
 
*
e
l
m
 
b
e
t
w
e
e
n

n
o
n
-
z
e
r
o
 
d
i
g
i
t
s
 
i
s
 
s
i
g
n
i
f
i
c
a
n
t

(
c
)

t
h
e
 
m
o
r
e
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
 
i
n

a
 
n
u
m
e
r
a
l
 
f
o
r
 
a
 
m
e
a
s
u
r
e
m
e
n
t
,

t
h
e
 
m
o
r
e
 
a
c
c
u
r
a
t
e
 
i
s
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
.

D
.

O
p
e
r
a
t
i
o
n
s
 
o
n
 
m
e
a
s
u
r
e
s

1
.

A
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
m
e
a
s
u
r
e
s

S
t
u
d
e
n
t
s
 
w
i
l
l
 
n
o
w
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
c
o
n
c
P
-
?
t
 
t
h
a
t
 
t
h
e

s
u
m
 
o
r
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
m
e
a
s
u
r
e
s
 
c
a
n
n
o
t

b
e
 
m
o
r
e
 
p
r
e
c
i
s
e
 
t
h
a
n
 
t
h
e
 
l
e
a
s
t
 
p
r
e
c
i

m
e
a
s
u
r
e
 
i
n
v
o
l
v
e
d
.

F
o
r
 
e
x
a
m
p
l
e
:

T
h
e
 
m
e
a
s
u
r
e
 
n
a
m
e
d
 
b
y
 
t
h
.
.
 
n
u
m
e
r
a
l
 
5
.
5

m
g
y
 
b
e
 
r
e
p
r
e
s
e
n
t
e
d
 
o
n
 
a
 
n
u
m
b
e
r

l
i
n
e
 
a
s
 
f
o
l
l
o
w
s
:

c
i
i

£ 
3

11
 S

s
S

ID

T
h
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
s
 
.
1
,

s
o
 
t
h
e
 
s
e
g
m
e
n
t

5
.
4
5

5
.
5
5
,
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
w
h
i
c
h

(
.
1
 
.
.
7
2
 
.
0
5
 
.
1

.
0
5
)
.

C
I 

S4
 S

4
6

s
h
o
w
n
 
(
k
-
4
)

r
e
p
r
e
s
e
n
t
s
 
a
 
s
e
t
 
o
f
 
n
u
m
b
e
r
s
,

i
s
 
t
h
e
 
g
m
a
l
l
e
s
t
 
u
n
i
t
 
t
h
a
t

c
a
n
 
b
e
 
r
e
a
d

T
h
e
 
f
o
l
l
o
w
i
n
g
 
e
x
a
m
p
l
e
s
 
s
h
o
u
l
d
 
b
e
 
e
x
p
l
a
i
n
e
d
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
b
e
f
o
r
e
 
a
 
f
i
n
a
l
 
c
o
n
c
e
p
t

f
o
r
 
a
d
d
i
t
i
o
n
 
o
r
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
m
e
a
s
u
r
e
s
 
i
s
 
f
o
r
m
e
d
:



A
d
d
i
t
i
o
n

2
6
.
2

9
.
5
7

+
 
1
3
.
0
9
3

4
8
.
8
6
3

(
P
r
e
c
i
s
i
o
n
 
i
s
 
.
1
)

(
P
r
e
c
i
s
i
o
n
 
i
s
 
.
0
1
)

(
P
r
e
c
i
s
i
o
n
 
i
s
 
.
0
0
1
)

=
 
4
8
.
9

(
n
e
a
r
e
s
t
 
.
1
)

S
u
b
t
r
a
c
t
i
O
n

2
9
.
3
8
2

C
P
r
e
c
i
s
i
o
n
 
i
s
.
 
.
0
0
1
)

-
1
5
.
8
7

(
P
r
e
c
i
s
i
o
n
 
i
s
 
.
0
1
)

1
3
.
5
1
2
 
-
 
1
3
.
5
1
 
(
 
n
e
a
r
e
s
t
 
.
0
1
)

F
r
o
m
 
t
h
i
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
f
o
r
m
u
l
a
t
e
 
a
 
p
l
a
n
 
f
o
r
 
t
h
e
s
e
 
o
p
e
r
a
t
i
o
n
s
:

a
d
d
 
o
r
 
s
u
b
t
r
a
c
t

m
e
a
s
u
r
e
s
 
a
s
 
i
f
 
t
h
e
y
 
w
e
r
e
 
n
a
m
e
d
 
n
u
m
b
e
r
s
,
 
t
h
e
n
 
r
o
u
n
d
 
o
f
f
 
t
h
e
 
s
u
m
 
o
r
 
d
i
f
f
e
r
e
n
c
e
 
t
o

t
h
e
 
p
r
e
c
i
s
i
o
n
 
o
f
 
t
h
e
 
l
e
a
s
t
 
p
r
e
c
i
s
e
 
m
e
a
s
u
r
e
s
 
i
n
v
o
l
v
e
d
.

2
.

M
u
l
t
i
p
l
y
i
n
g
 
m
e
a
s
u
r
e
s

a
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
a
 
m
e
a
s
u
r
e
 
b
y
 
a
n
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e
x
a
g
o
n
 
=
 
3
1
)

C
 
<
 
4
D

c
 
>
 
3
D

C
 
=
 
3
.
1
4
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Fo

ri
au

la
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d
2
.

L
i
m
i
t
.
 
c
o
n
c
e
p
t

c,

F
o
r
 
t
h
e
 
m
o
r
e
 
a
d
v
a
n
c
e
d
 
s
t
u
d
e
n
t
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
 
o
f
 
a
 
c
i
r
c
l
e
 
m
a
y
 
b
e
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
l
i
m
i
t
 
o
f

t
h
e
 
p
e
r
i
m
e
t
e
r
 
o
f
 
a
n
 
i
n
s
o
r
i
b
e
d
 
r
e
g
u
l
a
r
 
p
o
l
y
g
o
n
.

T
hi

s 
m

et
ho

d 
is

 e
xp

la
in

ed
 in

 d
ep

th
 in

 m
os

t e
ig

ht
h 

'g
ra

de
 te

xt
s.

C
.

Q
ua

dr
ila

te
ra

ls

T
he

 s
tu

de
nt

 m
ay

d
e
f
i
n
e
 
t
h
e
 
s
u
b
s
e
t
s
 
o
f
 
q
u
a
d
r
i
l
a
t
e
r
a
l
s
 
b
y
 
w
h
a
t
 
h
a
s
 
b
e
e
n
 
l
e
a
r
n
e
d
 
a
b
o
u
t
 
c
o
n
g
r
u
e
n
c
e
.
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 R
A

N
O

T
h
e
 
m
o
r
e
 
a
d
v
a
n
c
e
d
 
s
t
u
d
e
n
t
 
m
a
y
 
c
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
o
n
a
l
 
a
n
d
 
p
r
o
v
e
 
t
r
i
a
n
g
l
e
s
 
c
o
n
g
r
u
e
n
t
;
 
t
h
e
n
 
u
s
e

t
h
e
 
a
l
t
e
r
n
a
t
e
 
i
n
t
e
r
i
o
r
 
a
n
g
l
e
s

co
ng

ru
en

t
t
o
 
p
r
o
v
e
 
o
p
p
o
s
i
t
e
 
s
i
d
e
s
 
p
a
r
a
l
l
e
l
.

D
.

A
r
e
a
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e

T
h
e
 
s
t
u
d
e
n
t
 
i
s
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
f
i
n
d
i
n
g
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
;
 
h
o
w
e
v
e
r
,
 
t
h
e

c
o
n
c
e
p
t
 
o
f
 
a
r
e
a
 
b
e
i
n
g
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
f
i
g
u
r
e
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
a
n
d
 
i
t
s
 
i
n
t
e
r
i
o
r
 
m
a
y

b
e
 
d
i
s
c
u
s
s
e
d
.

E
.

A
r
e
a
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e

as



e,
t-

ny
,,,

,m
,v

,

T
h
e
 
a
r
e
a
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
m
a
y
 
b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
a
n
d
 
t
h
e
n
 
t
h
e

f
o
r
m
u
l
a
 
o
f
 
a
n
y
 
t
r
i
a
n
g
l
e
 
m
a
y
 
b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
t
h
e
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
.

G
i
v
e
n
 
a
 
r
e
c
t
a
n
g
l
e

A
N
D
 
w
h
o
s
e
 
a
r
e
a

f
o
r
m
u
l
a
 
i
s
 
A
 
=
A
w
 
o
r
 
A
 
=
 
b
h
.

C
o
n
s
t
r
u
c
t
 
a
 
d
i
a
g
o
n
a
l
 
i
n
 
t
h
e
 
r
e
c
t
a
n
g
l
e
.
 
O
n
e
 
o
f
 
t
h
e
 
r
e
s
u
l
t
a
n
t
 
t
r
i
a
n
g
l
e
s
 
f
o
r
m
e
d
 
i
s
 
o
n
e
 
h
a
l
f

t
h
e
 
r
e
c
t
a
g
l
e
.
 
T
h
e
n
 
k
,
e
i
g

o
r
 
l
b
h
 
i
s
 
t
h
e
 
a
r
e
a
 
o
f
 
t
h
e
 
t
r
i
a
n
g
l
e
 
w
h
i
c
h
 
i
s
 
w
r
i
t
t
e
n
 
a
s
 
A
 
=
 
b
h

o
r

2

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
p
r
o
v
e
 
t
h
e
s
e
 
t
w
o
 
t
r
i
a
n
g
l
e
s
 
c
o
n
g
r
u
e
n
t

T
h
e
 
a
r
e
a
 
o
f
 
a
n
y
 
t
r
i
a
n
g
l
e
 
m
a
y
 
b
e
 
f
o
u
n
d
 
b
y
 
e
x
t
e
n
d
i
n
g
 
l
i
n
e
s
 
a
n
d
 
u
s
i
n
g
 
t
h
e
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
f
o
r
m
u
l
a
.

F
.

A
r
e
a
 
o
f
 
a
 
P
a
r
a
l
l
e
l
o
g
r
a
m
 
a
n
d
 
T
r
a
p
e
z
o
i
d

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
a
n
y
 
s
i
d
e
 
o
f
 
t
h
e
 
p
a
r
a
l
l
e
l
o
g
r
a
m
 
o
r
 
t
h
e
 
p
a
r
a
l
l
e
l
 
s
i
d
e
s
 
o
f
 
t
h
e

t
r
a
p
e
z
o
i
d
 
m
a
y
 
b
e
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
b
a
s
e
.

W
i
t
h
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
t
h
e
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
t
h
e

f
o
r
m
u
l
a
 
a
n
d
 
a
r
e
a
 
a
r
e
 
d
e
r
i
v
e
d
.



f 
gi

g
o

61
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1,
e
s

G
.

T
h
e
 
a
r
e
a
 
o
f
 
a
 
c
i
r
c
l
e

a(
til

.)
.A

,

T
h
e
 
s
t
u
d
e
n
t
m
a
y
 
i
n
s
c
r
i
b
e
 
a
 
r
e
g
u
l
a
r
 
p
o
l
y
g
o
n
 
i
n
 
a
 
c
i
r
c
l
e
.

B
y
 
d
o
u
b
l
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
i
d
e
s
 
o
f

t
h
e
 
i
n
s
c
r
i
b
e
d
 
p
o
l
y
g
o
n
 
o
b
s
e
r
v
e
 
w
h
a
t
 
i
s
 
h
a
p
p
e
n
i
n
g
.

9
0

U
s
e
 
t
h
e
 
r
a
d
i
u
s
 
t
o
 
s
t
e
p

o
f
f
 
t
h
e
 
f
i
r
s
t
 
p
o
l
y
g
o
n

o
n
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
 
o
f

t
h
e
 
c
i
r
c
l
e
.



T
h
e
 
e
i
g
h
t
h
 
g
r
a
d
e
 
s
t
u
d
e
n
t
 
m
a
y
 
w
r
i
t
e
 
o
u
t
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
 
e
a
c
h
 
s
t
e
p
 
o
f
 
t
h
e
 
i
n
s
c
r
i
b
e
d
 
p
o
l
y
g
o
n

m
e
t
h
o
d
 
o
f
 
d
e
v
e
l
o
p
i
n
g
 
t
h
e
 
f
o
r
m
u
l
a
 
e
a
 
c
i
r
c
l
e
.

(
a
p
p
r
o
x
.
)

A
 
=
 
n
(
k
b
h
)

S
i
n
c
e
 
C
 
=
 
2
1
r
r

A
 
=

(
n
b
)
h

A
 
=

A
 
=

(
2
-
i
f
 
r
)
s
.

A
 
=
 
I
T
r
2

A
 
=

A
n
o
t
h
e
r
 
w
a
y
 
o
f
 
i
n
t
u
i
t
i
v
e
l
y
 
a
r
r
i
v
i
n
g
 
a
t
 
t
h
e
 
i
d
e
a
 
o
f
 
t
h
e
 
a
r
e
a
 
o
f
 
a
 
c
i
r
c
l
e
:

H
.

P
r
i
s
m
s

A
 
=
 
r
2

T
o
t
a
l
 
A
r
e
a
 
=
 
4
r
2

t
h
e
n
 
t
h
e

a
r
e
a
,
 
A
o
f
 
t
h
e
 
c
i
r
c
l
e
 
<
4
r
2
.

B
u
t
,
 
a
l
s
o
,

A
>
3
r
2
.

3
i
2
4
a
4
C
4
r
2
 
a
n
d

3
A
C
I
T
4
C
4

t
h
e
n
 
A
 
c
a
n
 
b
e
 
s
e
e
n
 
t
o
 
b
e
 
1
1
r
2

m
o
r
e
 
e
a
s
i
l
y
.

T
h
e
 
s
t
u
d
e
n
t
 
i
s
 
i
n
t
r
o
d
U
c
e
d
 
t
o
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
t
h
e
 
g
e
o
m
e
t
r
i
c
 
s
o
l
i
d
 
b
y
 
a
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
p
r
i
s
m
s
.

I
n
 
t
h
i
s
 
l
e
s
s
o
n
 
w
e
 
c
o
n
s
i
d
e
r
 
o
n
l
y
 
p
r
i
s
m
s
 
W
h
o
s
e
 
l
a
t
e
r
a
l
 
e
d
g
e
s
 
a
r
e
 
p
e
r
p
e
n
d
i
c
U
a
r
 
t
o
 
t
h
e
 
p
l
a
n
e
s

o
f
 
t
h
e
 
b
a
s
e
s
.

T
h
i
s
 
k
i
n
d
 
o
f
 
p
r
i
s
m
 
i
s
 
c
a
l
l
e
d
 
a
 
r
i
g
h
t
 
p
r
i
s
m
.

A
l
l
 
t
h
e
 
l
a
t
e
r
a
l
 
f
a
c
e
s
 
o
f
 
a

r
i
g
h
t
 
p
r
i
s
m
 
a
r
e
 
r
e
c
t
a
n
g
u
l
a
r
.

T
w
o
 
o
f
 
t
h
e
 
f
a
c
e
s
 
a
r
e
 
c
o
n
g
r
u
e
n
t
 
p
o
l
y
g
o
n
a
l
 
c
e
l
l
s
 
i
n
 
a
 
p
a
r
a
l
l
e
l

p
l
a
n
e
,
 
a
n
d
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
e
d
g
e
s
 
a
r
e
 
p
a
r
a
l
l
e
l
 
t
o
 
o
n
e
 
a
n
o
t
h
e
r
.

T
h
e
 
t
w
o
 
p
a
r
a
l
l
e
l
 
f
a
c
e
s
 
o
f

t
h
e
 
p
r
i
s
m
 
a
r
e
 
c
a
l
l
e
d
 
b
a
s
e
s
.
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FF
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R
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M
PR

IM
M
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re
rl

. l
iM

m
g+

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
u
s
e
 
a
 
b
o
x
,
 
r
i
g
h
t
 
r
e
c
t
a
n
g
u
l
a
r
 
p
r
i
s
m
,
 
t
o
 
a
i
d
 
i
n
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
c
o
n
c
e
p
t
s

a
n
d
 
t
e
r
m
s
 
p
e
r
t
a
i
n
i
n
g
 
t
o
 
p
r
i
s
m
s
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
e
x
a
m
p
l
e
s
 
o
f
 
r
i
g
h
t
 
t
r
i
a
n
g
u
l
a
r
 
a
n
d
 
r
i
g
h
t
 
r
e
c
t
a
n
g
u
l
a
r
 
p
r
i
s
m
s
,

v
i
t
i
c
h
 
r
e
q
u
i
r
e
 
s
o
l
u
t
i
o
n
s
 
t
o
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
a
r
e
a
 
a
n
d
 
v
o
l
u
m
e
.

I
.

p
y
r
a
m
i
d
s
,
 
C
y
l
i
n
d
e
r
s
,
 
a
n
d
 
C
o
n
e
s
.

T
h
e
 
s
t
u
d
e
n
t
 
i
s
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
t
h
e
 
t
e
r
m
s
,
 
d
e
f
i
n
i
t
i
o
n
s
 
.
a
n
d
 
f
o
r
m
u
l
a
s
 
o
f
 
t
h
e
s
e
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s

i
n
 
m
o
s
t
 
t
e
x
t
s
.

P
y
r
a
m
i
d

V
 
=
 
2
:
 
B
h

S
 
=
 
k
 
n
a
l

3

C
y
l
i
n
d
e
r

V
=

i
r
r
2
h

S
 
=
 
2
1
2
2
 
+
 
2
T
r
r
h

C
o
n
e

V
 
=
l
i
t
r
2
h

S
 
=
 
I
r
r

f
r
1
7
1
7
-
g
r
.

3

J
.
.
 
S
p
h
e
r
e

T
h
e
 
s
p
h
e
r
e
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
a
 
t
o
p
i
c
 
f
o
r
 
t
h
e
 
e
i
g
h
t
h
 
g
r
a
d
e
 
s
t
u
d
e
n
t
A

D
e
f
i
n
i
t
i
o
n
s
 
s
t
o
u
l
d
 
b
e

e
m
p
h
a
s
i
z
e
d
 
a
s
 
w
e
l
l
 
a
s
 
t
h
e
 
p
r
o
p
e
r
 
u
s
e
 
o
f
 
t
h
e
 
f
o
r
m
u
l
a
s
 
S
 
=
 
4
1
T
r
z

a
n
d

V
 
=
4
 
4
i
t
e
.

3

T
h
i
s
 
t
o
p
i
c
 
i
s
 
c
o
v
e
r
e
d
'
v
e
r
y
 
w
e
l
l
 
i
n
 
m
o
s
t
 
e
i
g
h
t
h
 
g
r
a
d
e
 
t
e
x
t
s
.

X
I

R
a
t
i
o
,
 
p
r
o
p
o
r
t
i
o
n
,
 
a
n
d
 
p
e
r
c
e
n
t

A
.

M
e
a
n
i
n
g
 
o
f
 
t
e
r
m
s

S
t
u
d
e
n
t
s
 
h
a
v
e
 
b
e
e
n
 
i
n
t
r
o
d
u
c
e
d
 
t
o
 
t
h
e
s
e
 
t
e
r
m
s
 
b
e
f
o
r
e
 
e
i
g
h
t
h
 
g
r
a
d
e
,
 
b
u
t
 
t
o
 
r
e
i
n
f
o
r
c
e
 
t
h
e
i
r

c
o
n
c
e
p
t
s
 
t
h
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
 
d
i
s
c
u
s
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
e
r
m
s
 
w
i
t
h
 
t
h
e
 
c
l
a
s
s
:

(
1
)

E
m
p
h
a
s
i
z
e
 
t
h
a
t
 
1
,
r
a
t
i
o
"
 
a
n
d
 
"
f
r
a
c
t
i
o
n
n
.
a
r
e
 
t
w
o
 
n
a
m
e
s
 
f
o
r
 
t
h
e
 
s
a
m
e
 
t
h
i
n
g
.
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(
2
)

R
a
t
i
o
 
i
s
 
a
 
r
e
l
a
t
i
o
n
 
b
e
t
w
e
e
n
 
n
u
m
b
e
r
s
 
i
n
 
a
 
d
e
f
i
n
i
t
e
 
o
r
d
e
r
.

(
3
)

T
h
e
 
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
r
a
t
i
o
s
 
s
t
a
t
e
s
 
a
 
p
r
o
p
o
r
t
i
o
n
.

(
4
)

P
e
r
c
e
n
t
 
i
s
 
a
 
s
p
e
c
i
a
l
 
t
y
p
e
 
o
f
 
r
a
t
i
o
 
W
h
i
c
h
 
m
a
y
 
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
c
o
m
m
o
n
 
f
r
a
c
t
i
o
n
 
o
r
 
a

d
e
c
i
m
a
l
 
f
r
a
c
t
i
o
n
.

B
.

R
a
t
i
o

1
.

E
x
p
r
e
s
s
i
n
g
 
a
 
r
a
t
i
o

R
a
t
i
o
 
e
x
p
r
e
s
s
e
s
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
 
s
e
t
s
 
b
u
t
 
d
o
e
s
 
n
o
t
 
s
t
a
t
e
 
h
o
w
 
m
a
n
y
 
o
b
j
e
c
t
s

a
r
e
 
i
n
 
e
a
c
h
 
s
e
t
.

S
o
 
i
n
 
t
h
e
 
r
a
t
i
o
 
2

9
t
h
e
 
f
i
r
s
t
 
s
e
t
 
c
o
n
t
a
i
n
s

2k
o
b
j
e
c
t
s
 
a
n
d
 
t
h
e
 
s
e
c
o
n
d

5

s
e
t
 
c
o
n
t
a
i
n
s
 
S
k
 
o
b
j
e
c
t
s
.

I
f
 
k
 
=
 
1
$
 
t
h
e
 
s
e
t
 
c
o
n
t
a
i
n
s
 
2
 
a
n
d
 
5
 
o
b
j
e
c
t
s
;
 
i
f
 
k
 
=
 
2
*
 
t
h
e

s
e
t
 
c
o
n
t
a
i
n
s
 
4
 
a
n
d
 
1
0
 
o
b
j
e
c
t
s
,
 
e
t
c
.

A
n
y
 
f
r
a
e
t
i
o
n
 
i
s
 
a
 
r
a
t
i
o
.

R
a
t
i
o
s
 
u
s
u
a
l
l
y
 
a
r
e
 
r
e
l
a
t
e
d
 
t
o
 
s
o
m
e
t
h
i
n
g
.

F
o
r
 
e
x
a
m
p
l
e
,

s
t
u
d
e
n
t
s
 
m
a
y
 
s
e
e
 
t
h
a
t
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
s
t
a
t
e
s
 
i
n
 
t
h
e
 
U
.
 
S
.
 
t
o

b
o
t
h
 
b
a
n
d
s
 
i
s
 
5
0
:
1
0
,
 
o
r

S
O

.

2
,
>

R
a
t
i
o
s
 
i
n
 
s
i
m
p
l
e
s
t
 
f
o
r
m

R
e
d
u
c
i
n
g
 
t
h
i
s
 
f
r
a
c
t
i
o
n
 
t
o
 
l
o
w
e
s
t
 
t
e
r
m
s
 
i
s
 
t
h
e
 
s
i
m
p
l
e
s
t
 
f
o
r
m
 
o
f
 
a
 
r
a
t
i
o
;
 
s
o
 
5
0
:
1
0
 
=

5
0

1
0

5
.

rd
 -

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
a
 
l
i
t
t
l
e
 
p
r
a
c
t
i
c
e
 
i
n
 
w
i
t
i
n
g
 
r
a
t
i
o
s
 
i
n
 
t
h
e
i
r
 
s
i
m
p
l
e
s
t
 
f
o
r
m
s
.

3
.

R
a
t
i
o
 
a
n
d
 
m
e
a
s
u
r
e
m
e
n
t
s
.

W
h
e
n
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
r
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
r
a
t
i
o
 
t
h
e
y
 
s
h
o
u
l
d
 
b
e
 
i
n
 
t
h
e
 
s
a
m
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
,

o
t
h
e
r
w
i
s
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
t
i
n
u
a
l
l
y
 
m
i
k
e
 
m
i
s
t
g
k
e
s
.

E
x
a
m
p
l
e
:

E
x
p
r
e
s
s
 
t
h
e
 
r
a
t
i
o
 
o
f
 
6
 
f
t
.
 
t
o
 
1
2
 
i
n
.

B
o
t
h
 
t
e
r
m
s

m
us

t
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
f
e
e
t

(
6
'
 
t
o
 
1
9
 
o
r
 
a
s
 
i
n
c
h
e
s
 
(
7
2
"
 
t
o
 
2
2
"
)
.

4
.

R
a
t
i
o

m
us

t b
e 

ex
pr

es
se

d 
in

 a
 c

om
m

on
 u

ni
t o

f 
m

ea
su

re
.



S
o
 
t
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
s
e
e
 
t
h
a
t
 
i
f
 
m
e
a
s
u
r
e
m
e
n
t
s
 
c
a
n
 
b
e
 
e
x
p
r
e
s
s
e
d
 
i
n
 
t
h
e

s
a
m
e
 
u
n
i
t
s
 
o
f

m
e
a
s
u
r
e
 
a
 
r
a
t
i
o
 
m
a
y
 
b
e
 
e
x
p
r
e
s
s
e
d
.

E
x
a
m
p
l
e
:

6
 
o
z
.
:
2
 
l
b
s
.

C
h
a
n
g
i
n
g
 
p
o
u
n
d
s
 
t
o
 
o
u
n
c
e
s
 
w
e
 
h
a
v
e

6
 
o
z
.
:
3
2
o
z
.
 
=

=
,
w
h
i
c
h
 
i
s

t
h
e
 
r
a
t
i
o
 
i
n
 
s
i
m
p
l
e
s
t
 
f
o
r
m
.

3
2

1
6

b
.

I
f
 
n
o
 
c
o
m
m
o
n
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
e
x
i
s
t
s
,
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
i
s
 
c
a
l
l
e
d

a
 
r
a
t
e
.

T
h
e
 
s
t
u
d
e
n
t
 
i
s
 
a
w
a
r
e
,
 
h
o
w
e
v
e
r
,
 
t
h
a
t
 
m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
t
e
n
 
c
a
n
n
o
t
 
b
e
 
e
x
p
r
e
s
s
e
d
 
i
n

t
h
e
 
s
a
m
e
 
u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
.

F
o
r
 
e
x
a
m
p
l
e
,
 
w
e
 
c
a
n
n
o
t
 
h
a
v
e
 
a
 
r
a
t
i
o
 
o
f
 
1
8
 
f
e
e
t
 
t
o

1
 
s
e
c
o
n
d
.

S
u
c
h
 
a
 
n
u
m
b
e
r
 
p
a
i
r
,

1
8
 
f
t
.

i
s
 
a
 
r
a
t
e
,

n
o
t
 
a
 
r
a
t
i
o
,
 
b
e
c
a
u
s
e

1
 
s
e
c
.

d
i
s
t
a
n
c
e
 
a
n
d
 
t
i
m
e
 
h
a
v
e
 
n
o
 
c
o
m
m
o
n
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
.

E
x
a
m
p
l
e
:

$
6
0
 
f
o
r
 
4
T
.
 
i
s
 
t
h
e
 
s
a
m
e
 
r
a
t
e
 
a
s
 
$
1
5
 
f
o
r
 
I
T
.

A
l
s
o
,
 
5
0
0
'
 
i
n
 
5
 
s
e
c
.
 
i
s
 
t
h
e
 
s
a
m
e
 
r
a
t
e
 
a
s
 
1
0
0
'
 
p
e
r
 
s
e
c
o
n
d
.

C
.

P
r
o
p
o
r
t
i
o
n

1
.

M
e
a
n
s
 
a
n
d
 
e
x
t
r
e
m
e
s

S
t
u
d
e
n
t
s
 
m
a
y
 
e
a
s
i
l
y
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
t
h
e
 
s
t
a
t
e
m
e
n
t
 
o
f
 
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
r
a
t
i
o
s

i
s
 
c
a
l
l
e
d
 
a
 
p
r
o
p
o
r
t
i
o
n
.

A
l
s
o
 
t
h
e
y
 
s
h
o
u
l
d
 
b
e
g
i
n
 
t
o
 
u
s
e
 
t
h
e
 
t
e
r
m
s
 
"
m
e
a
n
s
"
 
a
n
d

"
e
x
t
r
e
m
e
s
.
"

T
h
 
e
 
t
e
a
c
h
e
r
 
s
h
o
u
l
d
 
w
r
i
t
e
 
a
 
p
r
o
p
o
r
t
i
o
n
 
o
n
 
t
h
e
 
b
o
a
r
d
 
i
n
 
t
w
o
 
f
o
r
m
s
:

(
a
)

8
:
2
0
 
=
 
1
2
:
3
0
 
a
n
d

(
b
)

8
_
1
2

2
0

3
0

T
e
l
l
 
t
h
e
 
c
l
a
s
s
 
t
h
a
t
 
i
n
 
(
a
)
 
8
 
a
n
d
 
3
0
 
a
r
e
 
c
a
l
l
e
d
 
t
h
e
 
"
e
x
t
r
e
m
e
s
"
 
a
n
d
 
2
0
 
a
n
d
 
1
2

a
r
e

t
h
e
 
"
m
e
a
n
s
.
"

T
h
e
 
c
l
a
s
s
 
s
h
o
u
l
d
 
t
h
e
n
 
n
o
t
i
c
e
 
t
h
e
 
p
o
s
i
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
s
 
a
n
d
 
e
x
t
r
e
m
e
s
 
i
n

(
b
)
.

I
m
-
7
1
3
;
6
7
1
7
4

8
:
2
0
 
=
 
1
2
:
3
0

ex
tr

em
es

9
4

1
1
.
1
1

1
2

2
0
 
=
d
)

8
 
a
n
d
 
3
0
 
a
r
e
 
e
x
t
r
e
m
e
s
,
 
2
0
 
a
n
d
 
1
2
 
a
r
e
 
m
e
a
n
s
.



2
.

T
r
u
e
 
o
r
 
f
a
l
s
e
 
p
r
o
p
o
r
t
i
o
n
?

T
h
e
 
m
o
r
e
 
a
w
a
r
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
p
o
s
s
i
b
l
y
 
d
e
v
e
l
o
p
e
d
 
a
 
c
o
n
c
e
p
t
 
f
o
r
 
t
e
s
t
i
n
g
 
f
o
r
a
 
f
a
l
s
e

o
r
 
t
r
u
e
 
p
r
o
p
o
r
t
i
o
n
.

I
f
 
n
o
t
,
 
s
u
g
g
e
s
t
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s

r
e
n
a
m
e
 
t
h
e
 
r
a
t
i
o
s
 
i
n
 
t
h
e

p
r
o
p
o
r
t
i
o
n
 
s
o
 
t
h
a
t
 
t
h
e
y
 
h
a
v
e
 
a
 
c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r
;
 
t
h
e
n
 
i
f
 
t
h
e
 
n
u
m
e
r
a
t
o
r
s

a
r
e

e
q
u
a
l
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
t
r
u
e
,
b
u
t
 
i
f
 
n
o
t
 
i
t
 
i
s
 
f
a
l
s
e
.

E
x
a
m
p
l
e
:

1
2

.
.
.
4
8

1
2

-
4
8

-
3
.
 
-
 
T
2
-

a
n
d

x
x
 
1

1
2
'

1
2

1
2

4
8

3
-
s
x
3
-
7
=
T
y
x
-
s
.

1
4
4

1
4
4

T
h
e
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
t
r
u
e
.

3
6

3
6

E
x
a
m
p
l
e
:

6
2
8

6
2
8

=
-
5
-
6
 
a
n
d
:
T
x

1
 
=
-
3
-
r
o
x
l

6
3
0

2
8

7
7
 
x
 
3
0
 
=
 
3
0
 
3
c
 
.
7

1
8
0

1
9
6

T
h
e
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
f
a
l
s
e
.

2
1
0
 
r
 
2
1
0

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
t
e
s
t
 
f
o
r
 
t
r
u
t
h
 
o
r
 
f
a
l
s
i
t
y
 
o
f
 
v
a
r
i
o
u
s
 
p
r
o
p
o
r
t
i
o
n
s
.

3
.

A
n
o
t
h
e
r
 
t
e
s
t
 
f
o
r
 
t
i
m
e
 
p
r
o
p
o
r
t
i
o
n
:

P
r
o
d
u
c
t
 
o
f
 
e
x
t
r
e
m
e
s
 
i
n
 
a
 
t
r
u
e
 
p
r
o
p
o
r
t
i
o
n
.

E
x
p
l
a
i
n
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
e
a
n
s
 
e
q
u
a
l
s
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
,

a
n
d
 
t
h
a
t
 
t
h
e
 
e
x
p
l
a
n
a
t
i
o
n
 
f
o
r
 
t
h
i
s
 
s
t
a
t
e
m
e
n
t
 
i
s
:

9
5



E
x
a
m
p
l
e
:

a
=

c

a
b
d
 
=
c

b
d

l
a

l
i
p
 
.

c
(
b
d
)

(a
de

 =
 1

41
4

a
d

c
b
 
.
 
1

a
d
 
=
 
c
b

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
o
p
p
o
r
t
u
m
i
t
y

t
o
 
j
u
s
t
i
f
y
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
a
t

t
h
e
 
l
e
f
t
.

S
o
 
n
o
w
,
 
a
s
 
s
t
u
d
e
n
t
s
 
k
n
o
w
 
t
h
a
t

f
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
e
a
n
s
 
e
q
u
a
l
s
 
t
h
e
 
p
r
o
d
u
c
t
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
,

t
h
e
y
 
m
a
y
 
a
p
p
l
y
 
t
h
i
s
 
c
o
n
c
e
p
t

i
n
 
c
h
e
d
k
i
n
g
 
t
h
e
 
t
r
u
t
h
 
o
r
 
f
a
l
s
i
t
y

o
f
 
p
r
o
p
o
r
t
i
o
n
s
.

A
,

s
o
l
v
i
n
g
 
a
 
p
r
o
p
o
r
t
i
o
n

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
e
a
s
i
l
y
 
s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
t
o

f
i
n
d
 
t
h
e
 
u
n
k
n
o
w
n
 
p
a
r
t
 
o
f
 
a
 
p
r
o
p
o
r
t
i
o
n
 
b
y
 
u
s
i
n
g

t
h
e
 
c
o
n
c
e
p
t
 
t
h
a
t
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
e
a
n
s
 
e
q
u
a
l
s

t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
.

E
x
a
m
p
l
e
:

a
1
5

7=
T

S
a

3
5
 
=
 
1
5

7

a
3
5

1
5

7

3
5

=
3
S

a
=
 
1
0
5 3
5

a
 
=
 
3

C
h
e
c
k

3
-
4
5

1
0
5
 
=
 
1
0
5

-
3
o

9
6



,
PA

W
W

,T
1F

,
,q

7.
77

,7
7'

.0
*E

nr
e7

41
7P

FT
I

H
a
v
e
 
s
t
u
d
e
n
t
s
 
f
i
n
d
 
t
h
e
 
u
n
k
n
o
w
n
 
p
a
r
t
 
o
f
 
p
r
o
p
o
r
t
i
o
n
s
 
i
n
 
e
q
t
i
a
t
i
o
n
s
 
u
n
t
i
l
 
t
h
e
y
 
a
c
q
u
i
r
e

s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
.

5
.

P
r
o
b
l
e
m
s
 
a
b
o
u
t
 
r
a
t
e
s

S
t
u
d
e
n
t
s
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
i
t
 
i
s
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
u
n
i
t
s
 
o
f
 
a
 
r
a
t
e
 
f
r
o
m
 
o
n
e

c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
u
n
i
t
s
 
t
o
 
a
n
o
t
h
e
r
 
t
h
a
n
 
t
o
 
c
h
a
n
g
e
 
t
o
 
t
h
e
 
c
o
m
m
o
n
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
a
s
 
u
s
e
d

i
n
 
r
a
t
i
o
s
.

E
x
p
l
a
i
n
 
t
o
 
t
h
e
 
c
l
a
s
s
 
t
h
a
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
n
a
m
e
 
o
f
 
a
 
r
a
t
e
 
f
r
o
m
 
o
n
e
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
u
n
i
t
s
 
t
o

a
n
o
t
h
e
r
 
w
e
 
m
u
s
t
 
m
u
l
t
i
p
l
y
 
e
a
c
h
 
p
a
r
t
 
o
f
 
t
h
e
 
f
r
a
c
t
i
o
n
 
b
y
 
t
h
e
 
p
r
o
p
e
r
 
c
o
n
v
e
r
s
i
o
n
 
f
a
c
t
o
r

a
n
d
 
e
x
p
r
e
s
s
 
t
h
e
 
r
e
s
u
l
t
 
a
s
 
a
 
f
r
a
c
t
i
o
n
 
w
i
t
h
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
1
.

E
x
a
m
p
l
e
:

W
h
e
n
 
a
 
c
a
r
 
i
s
 
t
r
a
v
e
l
i
n
g
 
a
t
 
a
 
s
p
e
e
d
 
o
f
 
6
0
 
m
.
p
.
h
.
,
 
h
o
w
 
c
a
n
 
w
e

e
x
p
r
e
s
s
 
i
t
s
 
s
p
e
e
d
 
i
n
 
f
e
e
t
 
p
e
r
 
s
e
c
o
n
d
?

(
f
t
.
 
p
e
r
 
m
i
.
)

6
0
 
x
 
5
2
8
0

5
2
8
0

1
7
 
7
6

6
0

8
8
 
f
t
.
 
p
e
r
 
s
e
c
.

-
1
6
"
-

(
s
e
c
.
 
p
e
r
.
 
h
r
.
)

D
.

P
e
r
c
e
n
t
s

S
t
u
d
e
n
t
s
 
h
a
v
e
 
s
t
u
d
i
e
d
 
p
e
r
c
e
n
t
 
i
n
 
p
r
e
v
i
o
u
s
 
y
e
a
r
s
.

T
h
e
y
 
s
h
o
u
l
d
 
r
e
c
a
l
l
 
t
h
a
t
 
p
e
r
c
e
n
t
 
m
e
a
n
s

p
e
r
 
h
u
n
d
r
e
d
.

W
h
e
n
 
s
t
u
d
e
n
t
s
 
a
r
e
 
m
a
k
i
n
g
 
c
o
m
p
u
t
a
t
i
o
n
s
 
w
i
t
h
 
p
e
r
c
e
n
t
 
i
t
 
i
s
 
o
f
t
e
n
 
e
a
s
i
e
r
 
t
o

c
h
a
n
g
e
 
t
h
e
 
p
e
r
c
e
n
t
 
t
o
 
a
 
f
r
a
c
t
i
o
n
a
l
 
o
r
 
d
e
c
i
m
a
l
 
e
q
u
i
v
a
l
e
n
t
 
f
i
r
s
t
.

1
.

P
e
r
c
e
n
t
 
f
o
r
m
u
l
a

A
 
p
e
r
c
e
n
t
 
i
s
 
a
 
r
a
t
i
o
 
i
n
 
w
h
i
c
h
 
t
h
e
 
s
e
c
o
n
d
 
n
u
m
b
e
r
 
o
f
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
 
i
s
 
1
0
0
.

T
h
i
s

r
a
t
i
o
,
 
w
h
i
c
h
 
m
a
y
 
b
e
 
w
r
i
t
t
e
n
 
a
s
 
p
e
r
c
e
n
t
 
(
e
x
a
m
p
l
e
:
 
4
0

=
4
0
%
)
 
i
s
 
o
f
t
e
n
 
c
a
l
l
e
d
 
t
h
e
 
r
a
t
e
,

1
0
0

a
n
d
 
r
e
p
r
e
s
e
n
t
s
 
t
h
e
 
r
a
t
i
o
 
o
f
 
p
e
r
c
e
n
t
a
g
e
 
t
o
 
b
a
s
e
.

S
o
 
w
e
 
u
s
e
 
"
p
"
 
f
o
r
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
,

"
b
"
 
f
o
r
 
b
a
s
e
 
a
n
d
 
"
r
"
 
f
o
r
 
r
a
t
e
 
i
n
 
t
h
e
 
p
e
r
c
e
n
t
a
g
e
 
f
o
r
m
u
l
a
:
 
g

_ -
 
r
 
o
r
 
p
 
=
 
i
b
.

2
.

P
e
r
c
e
n
t
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

97



M
o
s
t
 
p
e
r
c
e
n
t
 
p
r
o
b
l
e
m
s
 
m
a
y
 
b
e
'
s
o
l
v
e
d
 
b
y
 
t
h
e

p
e
r
c
e
n
t
a
g
e
 
f
o
r
m
u
l
a
.

T
h
e
 
t
h
r
e
e
 
u
s
u
a
l
 
t
y
p
e
s

o
f
 
p
r
e
c
e
n
t
 
p
r
o
b
l
e
m
s
 
a
r
e
 
e
x
t
e
n
s
i
v
e
l
y
 
d
i
s
c
u
s
s
e
d

i
n
 
m
o
s
t
 
7
t
h
 
a
n
d
 
8
t
h
-
g
r
a
d
e
 
t
e
x
t
s
.

3
.

E
q
u
i
v
a
l
e
n
t
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
p
e
r
 
c
e
n
t
s
.

I
t
 
w
i
l
l
 
b
e
 
v
e
r
y
 
c
o
n
v
e
n
i
e
n
t
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
o
 
k
n
p
w
 
t
h
e

f
r
a
c
t
i
o
n
a
l
 
e
q
u
i
v
a
l
e
n
t
s
 
o
f
 
p
e
r
c
e
n
t
s

b
e
f
o
r
e
 
w
o
r
k
i
n
g
 
p
e
r
c
e
n
t
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g

3
3
±
 
%
,
 
6
6
2 7

1
6
2
.
 
%
,
 
e
t
c
.

3
3

H
o
w
e
v
e
r
,
 
s
t
u
d
e
n
t
s
 
m
a
y
 
l
e
a
r
n
 
t
o
 
f
i
n
d
 
t
h
e
 
f
r
a
c
t
i
o
n
a
l

e
q
u
i
v
a
l
e
n
t
s
 
b
y
 
r
e
w
r
i
t
i
n
g
 
t
h
e

p
e
r
 
c
e
n
t
 
a
s
 
b
m
n
d
r
e
d
t
h
s
 
a
n
d
 
t
r
e
a
t
i
n
g
 
i
t
 
a
s
 
f
r
a
c
t
i
o
n
a
l
 
d
i
v
i
s
i
o
n
s
.

E
x
a
m
p
l
e
:

8
7
1
%
 
=
 
I
Y
A

1
7
5

1
1
7
5

7
1
0
0
.
-

2
x
 
1
0
0

2
0
0

8

I
f
 
t
h
e
 
p
e
r
c
e
n
t
 
m
a
y
 
b
e
 
w
T
i
t
t
e
n

a
s
 
a
 
t
e
r
m
i
n
a
t
i
n
g
 
d
e
c
i
m
a
l
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
f
i
n
d
 
i
t

a
c
c
u
r
a
t
e
 
t
o
 
c
o
m
p
u
t
e
 
u
s
i
n
g
 
t
h
e
 
d
e
c
i
m
a
l
 
f
o
r
m
.

E
x
a
m
p
l
e
:

F
i
n
d
 
6
2
%
 
o
f
 
2
3

p
 
=
 
i
b

6
2
%
 
=
.
.
6
2
5

p
 
=
 
.
6
2
5
 
x
 
2
3

p
 
=
 
1
3
.
3
7
5

B
u
t
 
i
f
 
t
h
e
 
p
e
r
c
e
n
t
,
 
w
h
e
n
 
w
r
i
t
t
e
n

a
s
 
a
 
d
e
c
i
m
a
l
,
 
b
e
c
o
m
e
s
 
a
 
r
e
p
e
a
t
i
n
g
 
d
e
c
i
m
a
l
,
 
i
t
 
m
a
y

b
e
 
e
a
s
i
e
r
 
a
n
d
 
m
o
r
e
 
a
c
c
u
r
a
t
e
 
t
o
 
s
o
l
v
e
 
t
h
e
 
p
r
o
b
l
e
m
u
s
i
n
g
 
t
h
e
 
f
r
a
c
t
i
o
n
a
l
 
e
q
u
i
v
a
l
e
n
t
.

1
E
x
a
m
p
l
e
:

F
i
n
d

3
3
-
 
%
 
o
f
 
9
0

p
 
=
 
r
b

3

3
3
1
%
=

1
3

3 1
P
 
=

9
0

3

p
 
=
 
3
0

S
u
g
g
e
s
t
i
o
n
:

P
r
a
c
t
i
c
e
 
o
f
 
p
r
o
b
l
e
m
s
 
o
f
 
d
i
s
c
o
u
n
t
s
 
t
a
x
e
s
s
 
c
o
m
m
i
s
s
i
o
n
s

e
t
c
.
 
s
h
o
u
l
d
 
b
e

c
a
r
r
i
e
d
 
o
u
t
 
t
o
 
r
e
i
n
f
o
r
c
e
 
t
h
e
 
c
o
n
c
e
p
t
s
 
o
f
 
r
a
t
i
o
,
p
r
o
p
o
r
t
i
o
n
,
 
a
n
d

p
e
r
c
e
n
t
.



X
I
I
.

S
i
m
i
l
a
r
i
t
y
 
o
f
 
G
e
o
m
e
t
r
i
c
 
F
i
g
u
r
e
s

A
.

S
i
m
i
l
a
r
 
f
i
g
u
r
e
s

1
.

T
t
i
a
n
g
l
e
s

T
h
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
s
t
u
d
i
e
d
 
f
i
g
u
r
e
s
 
w
h
i
c
h
 
a
r
e
 
c
o
n
g
r
u
e
n
t

a
n
d
 
h
a
v
e
 
s
e
e
n
 
t
h
a
t
 
t
h
e
s
e
 
f
i
g
u
r
e
s

a
r
e
 
a
l
i
k
e
 
i
n
 
s
i
z
e
 
a
n
d

s
h
a
p
e
 
a
n
d
 
c
a
n
 
b
e
 
m
a
d
e
 
t
o
 
c
o
i
n
c
i
d
e
.

S
i
m
i
l
a
r
 
f
i
g
u
r
e
s
 
a
r
e
 
a
l
i
k
e
 
i
n
 
s
h
a
p
e
,
 
b
u
t
 
n
o

n
e
c
e
s
s
a
r
i
l
y
 
i
n
 
s
i
z
e
.

I
f
 
t
1
i
1
 
m
e
a
s
u
r
e
 
o
f

t
h
e
 
a
n
g
l
e
s
 
o
f
 
o
n
e
 
t
r
i
a
n
g
l
e
,
 
f
o
r
 
i
n
s
t
a
n
c
e
,
 
i
s
 
e
q
u
a
l
,

r
e
s
p
e
c
t
i
v
e
l
y
,
 
t
o
 
t
h
e
 
m
e
a
s
u
r
e

o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
n
o
t
h
e
r
 
t
r
i
a
n
g
l
e
,
 
t
h
e
 
t
r
i
a
n
g
l
e
s
 
a
r
e

s
a
i
d
 
t
o
 
b
e
 
s
i
m
i
l
a
r
.

C
.'

A
I
B
t
C
t
"
.
A
A
B
C
 
(
T
h
e
 
s
i
g
n
 
f
o
r
 
s
i
m
i
l
a
r
 
i
s
 
-
-
b
.
)

T
h
e
 
s
u
m
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a

t
r
i
a
n
g
l
e
 
i
s

1
8
0
°
.

2
.

P
o
l
y
g
o
n
s

W
h
e
n
 
t
h
e
 
s
t
u
d
e
n
t
s
 
k
n
o
w
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e

1
8
0
°
 
i
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e

m
e
a
s
u
r
e
s
 
o
f
 
t
h
e
 
a
n
g
l
e
s

o
f
 
a
 
t
r
i
a
n
g
l
e
,
 
t
h
e
y
 
c
e
n
 
f
i
n
d
 
t
h
e
 
s
u
m
 
o
f
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
n
y
 
p
o
l
y
g
o
n
.

9
9



T
h
e
 
d
i
a
g
o
n
a
2
:
A
C
 
s
e
p
a
r
a
t
e
s

t
h
e
 
q
u
a
d
r
i
l
a
t
e
r
a
l
 
i
n
t
o

t
w
o
 
t
r
i
a
n
g
l
e
s
.

T
h
e
r
e
f
o
r
e
,

t
h
e
r
e
 
a
r
e
 
8
6
0
0
 
i
n
 
t
h
e
 
s
u
m

o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
t
h
e

i
n
t
e
r
i
o
r
 
a
n
g
l
e
s
 
o
f
 
A
B
C
D
.

T
h
e
 
s
i
x
 
s
i
d
e
d
 
f
i
g
u
r
e
 
A
B
C
D
E
F
 
(
F
i
g
u
r
e
 
A
 
-
 
a
 
h
e
x
a
g
o
n
)
 
c
a
n
 
b
e
 
s
e
p
a
r
a
t
e
d
 
i
n
t
o

f
o
u
r
 
t
r
i
a
n
g
l
e
s
,

a
n
d
 
s
o
 
t
h
e
r
e
 
a
r
e
 
4
 
(
1
8
0
0
)
 
=
 
7
2
0
°
 
i
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f

t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
 
h
e
x
a
g
o
n
.

I
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
 
t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
s
e
e
 
t
h
a
t
 
t
h
e
 
f
i
v
e
 
s
i
d
e
d
f
i
g
u
r
e
 
A
B
C
D
E
 
(
F
i
g
u
r
e
 
B
 
-
 
p
e
n
t
a
g
o
n
)

h
a
s
 
3
 
(
1
8
0
°
)
 
=
 
5
4
0
°
 
i
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
i
t
s
 
a
n
g
l
e
s
.

10
0



B
y
 
u
s
i
n
g
 
s
e
v
e
r
a
l
 
o
f
 
t
h
e
s
e
 
e
x
a
m
p
l
e
s
,
 
t
h
e
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
d
i
s
c
o
v
e
r
 
t
h
a
t
 
i
f
 
a

p
o
l
y
g
o
n
 
h
a
s
 
n
 
s
i
d
e
s
,
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
i
t
s
 
a
n
g
l
e
s
i
s
 
(
n
 
-
 
2
)
1
8
0
0
.

3
.

P
r
o
p
o
r
t
i
o
n
a
l
 
s
i
d
e
s
 
o
f
 
s
i
m
i
l
a
r
 
f
i
g
u
r
e
s

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
e
x
a
m
p
l
e
s
 
o
f
 
s
i
m
i
l
a
r
p
o
l
y
g
o
n
s
,
 
u
s
i
n
g
 
a
 
p
r
o
t
r
a
c
t
o
r
 
t
o
 
m
e
a
s
u
r
e
 
t
h
e

a
n
g
l
e
s
 
a
n
d
 
a
 
r
u
l
e
r
 
t
o
 
m
e
a
s
u
r
e
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e

s
i
d
e
s
.
 
(
T
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
a
n
g
l
e
s

m
u
s
t
 
b
e
 
=
 
.
)

E
x
a
m
p
l
e
:

P
t

5
ft

10

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
r
i
t
e
 
t
h
e
 
r
a
t
i
o
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

s
i
d
e
s
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d

d
i
s
c
o
v
e
r
 
t
h
a
t
 
i
f
 
t
w
o
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
 
a
r
e
 
s
i
m
i
l
a
r
,
 
t
h
e
i
r
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
 
a
r
e

p
r
o
p
o
r
t
i
o
n
a
l
.

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
e
x
t
e
n
s
i
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
d
r
a
w
i
n
g
 
s
i
m
i
l
a
r
 
t
r
i
a
n
g
l
e
s
,

r
e
c
t
a
n
g
l
e
s
,

s
q
u
a
r
e
s
,
 
t
r
a
p
e
z
o
i
d
s
,
 
e
t
c
.
,
 
i
n
 
m
e
a
s
u
r
i
n
g

t
h
e
 
d
e
g
r
e
e
s
 
i
n
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
s
i
m
i
l
a
r

t
r
i
a
n
g
l
e
s
,
 
a
n
d
 
i
n
 
m
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

s
i
d
e
s
.

B
.

P
r
a
c
t
i
c
a
l
 
p
r
o
b
l
e
m
s

10
1



A
f
t
e
r
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
b
e
c
o
m
e
 
a
d
e
p
t
 
a
t
:
d
r
a
w
i
n
g
 
a
n
d
 
M
e
a
s
u
r
i
n
g
 
s
i
m
i
l
a
r
 
f
i
g
u
r
e
s
,
 
p
r
o
b
l
e
m
s

o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
y
p
e
s
 
s
h
o
u
l
d
 
b
e
 
w
o
r
k
e
d
 
i
n
 
s
u
f
f
i
c
i
e
n
t
 
n
u
M
b
e
r
 
s
o
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
m
i
l
l

r
e
t
a
i
n
 
t
h
e
 
k
n
o
w
l
e
d
g
e
 
h
e
 
h
a
s
 
g
a
i
n
e
d
.

E
x
a
m
p
l
e
s
:

1
.

A
 
t
o
w
e
r
.
c
a
s
t
s
.
a
 
s
h
a
d
o
w
 
1
2
0
 
f
e
e
t
 
l
o
n
g
 
w
h
e
n
 
a
 
2
0
 
f
o
o
t
 
t
e
l
e
p
h
o
n
e

p
o
l
e
 
c
a
s
t
s
 
a
 
s
h
a
d
o
w
 
1
5
.
f
e
e
t
 
l
o
n
g
.

H
o
w
 
h
i
g
h
 
i
s
 
t
h
e
 
t
o
w
e
r
?

2
0

x
n-

ro
1
5
x
 
=
 
2
4
0
0

x
 
=
 
1
6
0

12
P

N
2
.

T
h
e
 
s
i
d
e
s
 
o
f
 
o
n
e
 
p
o
l
y
g
o
n
 
a
r
e
 
3
,
 
7
,
 
6
,
 
8
,
 
a
n
d
 
1
5
.

T
h
e
 
l
o
n
g
e
s
t
 
s
i
d
e
 
O
f

a
 
s
i
m
i
l
a
r
 
p
o
l
y
g
o
n
 
i
s
 
2
0
.

F
i
n
d
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
t
h
e
 
o
t
h
e
r
 
s
i
d
e
s
 
o
f
 
t
h
e

s
e
c
o
n
d
 
p
o
l
y
g
o
n
.

ra
rn

,

1
5
x
 
=
 
1
2
0

x 
=

 8

z x
-

20

15
x 

=
 1

40
x 

=
 9

-- 3.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
m
a
k
e
 
s
k
e
t
c
h
e
s
 
o
f
 
a
l
l
 
.
g
e
o
m
e
t
r
i
c
 
p
r
o
b
l
e
m
s
 
w
h
e
r
e
 
-
p
o
s
s
i
b
l
e
.

.

1
0
2

8
.

x
-

20

15
x 

=
 1

60
x

10
5.

 ,



X
I
I
I
*

R
i
g
h
t
 
T
r
i
a
n
g
l
e
s

A
.

T
h
e
 
P
y
t
h
a
g
o
r
e
a
n
 
P
r
o
p
e
r
t
y

A
 
c
l
a
s
s
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e
 
u
s
e
 
o
f
 
r
i
g
h
t
 
a
n
g
l
e
s
 
c
o
u
l
d

i
n
t
r
o
d
u
c
e
 
t
h
i
s
 
u
n
i
t
.

T
h
e
 
s
t
u
d
e
n
t
s
.

w
i
l
l
 
p
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
 
w
a
l
l
s
 
o
f
 
t
h
e
 
r
o
o
m
 
m
e
e
t
 
a
t
 
r
i
g
h
t
 
a
n
g
l
e
s

a
n
d
 
t
h
a
t
 
t
h
e
 
s
h
e
l
v
e
s

i
n
 
t
h
e
 
r
o
o
m
,
 
t
h
e
 
w
i
n
d
o
w
s
,
 
e
t
c
.
 
m
e
e
t
 
a
t
 
r
i
g
h
t
 
a
n
g
l
e
s
.

T
h
e
 
"
R
u
l
e
 
o
f
 
P
y
t
h
a
g
o
r
a
s
n
 
i
s
 
p
r
o
b
a
b
l
y
 
t
h
e
 
m
o
s
t
 
w
e
l
l

r
e
m
e
m
b
e
r
e
d
 
p
r
o
p
e
r
t
y
 
o
f
 
O
n
 
r
i
g
h
t

t
r
i
a
n
g
l
e
.
 
(
E
v
e
n
 
t
h
e
 
p
a
r
e
n
t
s
.
w
i
l
l

r
e
m
e
m
b
e
r
 
t
h
e
 
n
a
m
e
.
o
f
 
t
h
e
 
p
r
o
p
e
r
t
y
)

T
h
i
s
 
r
u
l
e
 
s
t
a
t
c
s
 
t
h
a
t
 
t
h
e
 
s
q
u
a
r
e
 
u
p
o
n
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e

o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
e
q
u
a
l

t
o
 
t
h
e
 
s
u
m
 
o
f
 
t
s
i
e
 
s
q
u
a
r
e
s
 
o
n
 
t
h
e
 
t
w
o

o
t
h
e
r
 
s
i
d
e
s
.

W
h
e
n
 
t
h
e
 
s
q
u
a
r
e
s
 
a
r
e
 
c
o
n
s
t
r
u
c
t
e
d
 
o
n
 
t
h
e
 
s
i
d
e
s
 
o
f
t
h
e
 
t
r
i
a
n
g
l
e
 
t
h
e
 
a
r
e
a
 
o
f
 
s
q
u
a
r
e
 
a
 
i
s

a
2
,
 
t
h
e
 
a
r
e
a
 
o
f
 
s
q
u
a
r
e
 
b
 
i
s
 
1
3
4
 
a
n
d
 
t
h
e
 
a
r
e
a
 
o
f
 
s
q
u
a
r
e
 
c
 
i
s

c
2
.

a
2
 
+
 
b
2
 
=
 
c
2

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
c
o
n
s
t
r
u
c
t
 
s
e
v
e
r
a
l
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
s
,

a
n
d
 
t
h
e
n
 
c
o
n
s
t
r
u
c
t
 
t
h
e
 
s
q
u
a
r
e
s

o
n
 
t
h
e
 
s
i
d
e
s
 
o
f
 
t
h
e
 
r
i
g
h
t
 
t
r
l
a
n
g
l
e
.

T
h
i
s
 
s
h
o
u
l
d
 
b
e
 
s
u
f
f
i
c
i
e
n
t
 
p
r
o
o
f
 
o
f
 
t
h
e
 
P
y
t
h
a
g
o
r
e
a
n

p
r
o
p
e
r
t
y
 
f
o
r
s
t
u
d
e
n
t
s
 
t
h
i
s
 
a
g
e
.

B
.

S
q
u
a
r
e
 
R
o
o
t
,
 
a
 
s
h
o
r
t
 
m
e
t
h
o
d

I
t
 
i
s
 
m
o
r
e
 
i
m
p
o
r
t
a
n
t
 
t
o
 
b
e
 
a
b
l
e
 
t
o
 
f
i
n
d
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
t
h
e
 
l
e
n
g
t
h
 
o
f
 
o
n
e
 
o
f
 
t
h
e
 
s
i
d
e
s
 
o
f

a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
g
i
v
e
n
 
t
h
e
 
m
e
a
s
u
r
e

o
f
 
t
h
e
 
t
w
o
 
o
t
h
e
r
 
s
i
d
e
s
 
t
h
a
n
 
i
t
 
i
s
 
t
o
 
k
n
o
w
 
t
h
e
 
a
r
e
a
s

o
f
 
t
h
e
 
s
q
u
a
r
e
s
 
o
n
 
t
h
e
 
s
i
d
e
s
.

W
h
e
n
 
t
h
e
 
"
R
u
l
e
 
o
f
 
P
y
t
h
a
g
o
r
a
s
"
 
i
s
 
u
s
e
d
,
 
t
h
e
 
a
l
g
e
b
r
a
i
c
 
e
q
u
a
t
i
o
n
a
2
 
+
 
b
2
 
=
 
c
2
 
c
a
n
 
b
e
 
s
o
l
v
e
d

t
h
r
e
e
 
w
a
y
s
.



a
2
.

c
2

b
2

c
2

.
a
2

4
b
2

b
2

=
c
2

-
8
2

i
r
a
l
-
&
-
-
4

A
I

.
4
,
6
2
-
7
1
2
.

i
i
i
r
=
1
/
c
2
 
0

a
=
i
7
7
.
1
.
7

=
IT

+
 b

2
:.

b
.r

e2
_
a
2

M
o
s
t
 
t
e
x
t
b
o
o
k
s
 
h
a
v
e
 
t
a
b
l
e
s
 
o
f
 
s
q
u
a
r
e
s

a
n
d
 
s
q
u
a
r
e
 
r
o
o
t
s
,
 
a
n
d
 
t
h
e
 
s
t
u
d
e
n
t
s

s
h
o
u
l
d

u
n
d
e
r
s
t
a
n
d
 
h
a
w
 
t
o
 
r
e
a
d
 
t
h
e
m
i
 
b
u
t
 
i
t
 
i
s
 
a
l
s
o

i
m
p
o
r
t
a
n
t
 
t
o
 
b
e
 
a
b
l
e
 
t
o
 
"
f
i
n
d
"
 
t
b
e
-

s
q
u
a
r
e
 
r
o
o
t
 
i
f
 
a
 
t
a
b
l
e
i
s
 
n
o
t
 
a
v
a
i
l
a
b
l
e
.

A
 
s
h
o
r
t
 
m
e
t
h
o
d
 
o
f
 
f
i
n
d
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
o
f
 
n
u
m
b
e
r
s
 
w
h
i
c
h
 
c
o
n
t
a
i
n
 
a
 
s
q
u
a
r
e
 
a
s
 
o
n
e

o
f
 
t
w
o
 
f
a
c
t
o
r
s
 
s
h
o
u
l
d
 
b
e
 
e
x
p
l
a
i
n
e
d
 
t
o

t
h
e
 
s
t
u
d
e
n
t
s
.

E
x
a
m
p
l
e
s
:

2
0
,
 
1
8
,
 
1
2
,
 
2
7
.
,
 
8
,
 
3
2
,
 
e
t
c
.

)2
yT

4-
11

-,
 9

2 
--

>
3

1/
7

57
2

47
 -

4.
2
17

T
h
e
 
a
n
s
w
e
r
.
t
o
 
m
o
s
t
 
p
r
o
b
l
e
m
s
 
c
a
n
 
b
e

l
e
f
t
 
i
n
 
t
h
i
s
 
r
e
d
u
c
e
d
 
f
o
r
m
,
 
b
u
t
 
s
o
m
e
t
i
m
e
s
i
t
 
w
i
l
l
 
b
e

n
e
c
e
s
s
a
r
y
 
t
o
 
u
s
e
 
t
h
i
s
 
a
n
s
w
e
r
t
o
 
c
o
n
t
i
n
u
e
 
w
o
r
k
 
i
n
 
a
 
p
r
o
b
l
e
m
.

2
V
i
r
t
.
 
2
x

2
.
2
3
6

2
1
g
-
4
 
4
.
4
7
2

3
i
t
r
i
"
.
f
 
3
x
 
1
.
4
1
4

3
y
r
i
-
t
 
4
.
2
4
2

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
o
r
k
 
a
 
n
u
M
b
e
r
o
f
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
u
n
t
i
l
 
t
h
e
y
 
b
e
c
o
m
e
e
f
f
i
c
i
e
n
t
 
i
n
 
t
h
i
s

m
e
t
h
o
d
 
o
f
 
"
f
i
n
d
i
n
g
"
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
o
f
 
a
 
n
u
l
i
b
e
r
.

M
o
s
t
 
t
e
x
t
b
o
d
k
s
 
g
i
v
e

ot
he

r 
m

et
ho

ds
o
f
 
e
x
t
r
a
c
t
i
n
g
 
s
q
u
a
r
e
 
r
o
o
t
s
.



C
.

T
h
e
 
3
0
0
 
-
 
6
0
0
 
R
i
g
h
t
 
T
r
i
a
n
g
l
e

T
h
e
 
3
0
0
 
-
 
6
0
°
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
a

s
p
e
c
i
a
l
_
 
a
n
d
 
v
e
r
y
 
u
s
e
f
u
l
 
r
i
g
h
t
-
t
r
i
a
n
g
l
e
,
 
a
n
d
 
i
t
 
h
a
s

a
 
s
p
e
c
i
a
l
 
p
r
o
p
e
r
t
y
.

T
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
3
0
0
 
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
i
n
l
e
n
g
t
h
 
t
o
 
o
n
e
-
h
a
l
f

t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
.

I
f
 
a
 
=

2
9
t
h
 
e
n
 
c
 
=
 
2
a
.

A
f
t
e
r
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
w
o
r
k
e
d
 
s
e
v
e
r
a
l
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
i
s

t
y
p
e
,
 
i
t
 
i
s
 
h
o
p
e
d
 
t
h
a
t
 
t
h
e
y
 
w
i
l
l

d
i
s
c
o
v
e
r
 
t
h
a
t
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
s
i
d
e
s
 
o
f
 
t
h
i
s

s
p
e
c
i
a
l
 
t
r
i
a
n
g
l
e
 
a
r
e
:



E
x
a
m
p
l
e
:

I
f
 
a
 
=
 
5
,
 
f
i
n
d
 
e
 
a
n
d
 
b
.

I
f
 
a
 
=
 
5
,
 
c
 
.
=
 
1
0

-

a
2

b
2

c
2

b
2

c
2

a
2

5
2

b
2
=

1
0
2

b
 
=
1
1
-
2
5

b
 
=

b
=

b
 
=

50
E
x
a
m
p
l
e
:

I
f
 
c
 
=
 
1
2
,
 
f
i
n
d
 
a
,
 
b
.

I
f

c 
=

1
2
,
 
a
 
=
 
6

b
=

vi
.c

2
- 

a
b
 
=

1
4
1
7
-
4
 
7
6

b
=

b
=

b
 
=

6 
V

T
"

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
o
r
k
 
a
 
g
o
o
d
 
n
u
M
b
e
r
 
o
f
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
.

D
.

T
h
e
 
4
5
°
 
R
i
g
h
t
 
T
t
i
a
n
g
l
e

T
h
e
 
4
5
°
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
c
a
l
l
e
d
 
a
n
 
i
s
o
s
c
e
l
e
s
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
,
 
a
n
d
 
i
t
 
h
a
s
 
s
p
e
c
i
a
l

p
r
o
p
e
r
t
i
e
a
.

"
T
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
4
5
°
 
a
n
g
l
e
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
o
n
e
.
h
a
l
f
 
t
i
l
e
 
h
y
p
o
t
e
n
u
s
e

t
i
m
e
s
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
2
.
"

1
0
6



E
x
a
m
p
l
e
:

L
e
t
 
A
B
 
=
 
1
2
"

(
T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
r
e
c
a
l
l
.
,
 
o
r
 
h
a
v
e
 
i
t
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
i
f
 
t
w
o
 
a
n
g
l
e
s
 
o
f

a
 
t
r
i
a
n
g
l
e

a
r
e
 
e
q
u
a
l
,
 
t
h
e
 
s
i
d
e
s
 
o
p
p
o
s
i
t
e
 
t
h
e
s
e
 
a
n
g
l
e
s
 
a
r
e
 
e
q
u
a
l
.
)

x
2

+
x
2

=
1
2
2

2
x
2

=
 
1
4
4

x
2

=
 
7
2

x
4
7
-
2
-

x
 
=
0
6

2

x
 
=
 
6
0
-

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
o
r
k
 
s
e
v
e
r
a
l
 
e
x
a
m
p
l
e
s
.

E
.

P
r
a
c
t
i
c
a
l
 
P
r
o
b
l
e
m
s
.

D
i
v
i
d
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
u
p
 
i
n
t
o
 
s
e
t
s
 
o
f
 
t
h
r
e
e
 
a
n
d
 
h
a
v
e
 
t
h
e
m
m
e
a
s
u
r
e
 
t
h
e
 
b
a
s
k
e
t
b
a
l
l
 
c
o
u
r
t
s
.

S
e
t
 
u
p
 
s
p
e
c
i
a
l
 
p
r
o
b
l
e
m
s
 
o
n
 
t
h
e
 
b
a
l
l
 
f
i
e
l
d
 
a
n
d
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
e
t
 
p
r
o
b
l
e
m
s

u
p
 
f
o
r

e
a
c
h
 
o
t
h
e
r
.

E
x
a
m
p
l
e
:

1
0
7



X
I
V
.

S
c
i
e
n
t
i
f
i
c
 
N
o
t
a
t
i
o
n
 
a
n
d
.
t
h
e
 
M
e
t
r
i
c
 
S
y
s
t
e
m

A
,

N
a
m
i
n
g
 
a
 
l
a
r
g
e
 
n
u
m
b
e
r

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
m
o
t
i
v
a
t
e
 
t
h
e
 
s
t
u
d
e
n
t
s
w
t
t
h
 
a
 
d
i
s
c
u
s
s
i
o
n
o
n
 
t
h
e
 
n
e
e
d
 
o
f
 
a
 
l
a
r
g
e
r
 
a
n
d
 
a

s
m
a
l
l
e
r
 
n
u
m
e
r
a
t
i
o
n
 
u
n
i
t
.

I
n
 
e
x
p
r
e
s
s
i
n
g
 
v
e
r
y
 
l
a
r
g
e
 
n
u
m
b
e
r
s
,

u
s
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
 
n
u
t
t
e
r
 
b
e
t
w
e
e
n
 
o
n
e
 
a
n
d
t
e
n
 
a
n
d

p
r
o
p
e
r
 
p
o
w
e
r
 
o
f
 
t
e
n
.

2
0
0
0
 
=
 
2

1
0
3

3
6
8
,
0
0
0
 
=
 
3
.
6
8

1
0
5

(
A
 
n
u
M
b
e
r
 
e
x
p
r
e
s
s
e
d
 
t
h
i
s

w
a
y
 
i
s
 
s
a
i
d
 
t
o

b
e
 
w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
.
)

A
 
n
u
M
b
e
r
 
i
s
 
e
x
p
r
e
s
s
e
d
 
i
n
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
 
i
f
 
i
t
 
i
s
 
v
a
r
i
t
t
e
n
a
s
 
a
 
p
r
o
d
u
c
t
 
o
f
 
a
 
n
u
M
b
e
r

b
e
t
w
e
e
n
 
o
n
e
 
a
n
d
 
t
e
n
 
a
n
d
 
t
h
e

p
r
o
p
e
r
 
p
o
w
e
r
 
o
f
 
t
e
n
.

I
f
 
t
h
e
 
f
i
r
s
t
 
n
u
m
b
e
r
 
i
s
a
 
p
o
w
e
r
 
o
f
 
t
e
n
,
 
t
h
e
 
f
i
r
s
t
 
f
h
c
t
o
r
 
i
s

o
n
e
 
a
n
d
 
I
s
 
u
s
u
a
l
l
y
 
n
o
t

i
n
d
i
c
a
t
e
d
.

1
0
0
0
 
=
 
1
0
3

1
,
0
0
0
,
0
0
0
 
=
 
1
0
6

B
.

C
o
m
p
u
t
i
n
g
 
w
i
t
h
 
l
a
r
g
e
 
n
u
m
b
e
r
s

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
p
r
a
c
t
i
c
e
 
c
o
m
p
u
t
i
n
g

s
o
m
e
 
v
e
r
y
 
l
a
r
g
e
 
n
u
m
b
e
r
s
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1
0
0
,
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0
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=
 
1
0
3

1
0
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1
0
8

T
h
i
s
 
c
o
m
p
u
t
a
t
i
o
n
 
i
n
 
a
 
f
o
r
m
u
l
a
m
a
y
 
b
e
 
w
r
i
t
t
e
n
 
a
s
 
f
o
l
l
o
w
s
:

F
o
r
 
a
l
l
 
p
o
s
i
t
i
v
e
 
i
n
t
e
g
e
r
s
 
a
 
a
n
d
 
b
4
 
1
0
a

1
0
b

=
1
0
1
1
4
.

S
o
m
e
 
e
x
a
m
p
l
e
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
m
a
y
 
n
o
w
 
a
p
p
e
a
r
 
a
s
 
t
h
e
 
f
a
l
o
w
i
n
g
:

2
3
,
5
0
0
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1
0
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=
 
2
.
3
5

1
0
4

1
0
3

=
 
2
.
3
5

1
0
7

1
0
8
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S
i
m
i
l
a
r
l
y
,
 
s
o
m
e
 
n
u
m
b
e
r
s
 
m
a
y
 
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
f
o
l
l
o
w
s
:

5
5
,
0
0
0
 
x
 
2
3
,
5
0
0
 
=

(
5
5

1
0
4
)

(
2
.
3
5

1
0
4
)
 
=

(
5
.
5

2
.
3
5
)

(
1
0
4

1
0
4
)

=
 
1
2
.
9
2
5

1
0
8

1
2
.
9
2
5

1
0
8
m
a
y
 
b
e
 
w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
 
a
s

1
.
2
9
2
5

1
0
9

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
 
c
o
m
p
u
t
e
 
e
x
a
m
p
l
e
s
 
w
i
t
h
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
f
a
c
t
o
r
s
 
e
x
p
r
e
s
s
e
d
 
i
n

s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
.

C
.

C
o
m
p
u
t
i
n
g
 
w
i
t
h
 
s
m
a
l
l
 
n
u
m
b
e
r
s

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
f
i
n
d
 
i
t
 
i
n
t
e
r
e
s
t
i
n
g
 
t
o
 
c
o
m
p
u
t
e
 
w
i
t
h
 
v
e
r
y
 
s
m
a
l
l
 
n
u
m
b
e
r
s
.

T
h
i
s
 
l
e
s
s
o
n

w
i
l
l
 
a
l
s
o
 
r
e
i
n
f
o
r
c
e
 
t
h
e
i
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
u
s
i
n
g
 
i
n
t
e
g
r
a
l
 
e
x
p
o
n
e
n
t
s
.

E
x
p
l
a
i
n
 
t
h
a
t

.
1
 
=

1
=

1
0

.
0
1
 
=

1
1
0
-
2

1
0
0

.
0
0
4
5
 
=
 
4
.
5

1
=
 
4
.
5

1
0
-
8

1
0
0
0

1
.

M
u
l
t
i
p
l
y

r
l
e
 
s
t
u
d
e
n
t
 
m
a
y
 
m
u
l
t
i
p
l
y
 
s
o
m
e
 
v
e
r
y
 
s
m
a
l
l
 
n
u
m
b
e
r
s
.

.
0
3
6
 
x
 
.
0
0
0
5
4
 
=
.
6
.

(
3
.
6

)
(
5
.
4

1

1
0
0

1
0
,
0
0
0

(
3
.
6

1
0
-
2
)

(
5
.
4

1
0
-
4
)

=

(
3
.
6

5
.
4
)

(
1
0
'
2

1
0
-
4
)

=
A

1
9
.
4
4

1
0
-
6

=



2
.

D
i
v
i
d
e

D
i
v
i
d
i
n
g
 
i
s
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
m
u
l
t
i
p
l
y
i
n
g
 
b
y
 
i
t
s
 
r
e
c
i
p
r
o
c
a
l
.

.
0
0
3
9
4
a
 
.
0
1
3
 
=

(
3
9

1
0
-
4
4
;

1
3

1
0
'
3

=

3
9

1
0
-
4

1
3

1
0

4
7

-
4
-
(
-
3
)

3
1
0
.

01
11

1.
.n

.

D
.

L
i
n
e
a
r
 
M
e
t
r
i
c
 
m
e
a
s
u
r
e

O
N

IP
M

M
.

T
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
r
e
v
i
e
w
 
h
i
s
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
t
i
l
e
 
m
e
t
r
i
c
 
s
y
s
t
e
m
.

H
e
 
i
s
 
f
a
m
i
l
i
a
r
 
w
i
t
h

i
t
s
 
c
o
n
s
i
s
t
e
n
t
 
p
a
t
t
e
r
n
 
a
n
d
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
1
0
.

T
h
e
 
u
s
e
 
o
f

s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
 
i
s
 
e
s
p
e
c
i
a
l
l
y
 
u
s
e
f
u
l
 
i
n
 
d
e
a
l
i
n
g
 
w
i
t
h
 
m
e
t
r
i
c
 
u
n
i
t
s
.

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
c
o
n
s
t
r
u
c
t
 
a
 
c
h
a
r
t
 
o
f
 
l
i
n
e
a
r
 
m
e
t
r
i
c
 
u
n
i
t
s
 
a
n
d
 
e
q
u
i
v
a
l
e
n
t
 
s
c
i
e
n
t
i
f
i
c

n
o
t
a
t
i
o
n
s
.

L
i
n
e
a
r
 
M
e
t
r
i
c
.
 
M
e
a
s
u
r
e

U
n
i
t

A
b
b
r
e
v
i
a
t
i
o
n

M
e
t
e
r
s

S
c
i
e
n
t
i
f
i
c

N
o
t
a
t
i
o
n

1
 
k
i
l
o
m
e
t
e
r

1
 
h
e
c
t
o
m
e
t
e
r

1
 
d
e
k
a
m
e
t
e
r

1
 
m
e
t
e
r

1
 
d
e
c
i
m
e
t
e
r

1
 
c
e
n
t
i
m
e
t
e
r

1
 
m
i
l
l
i
m
e
t
e
r

1
 
K
m
.

1
 
h
m
.

1
 
d
k
m
.

1
0
3
m

10
2m

1
0
1
m

1
 
m
.

l
i
n

I
m

1
 
d
m
.

.
1
m

1
0
.
4
m

1
0

1
 
c
m
.

I
1
0
'
2
m

1
0
0

1
1
 
m
m
.

1
0
0
0
m

1
0
3
m



T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
d
i
s
c
o
v
e
r
 
E
n
g
l
i
s
h
 
w
o
r
d
s
 
s
i
m
i
l
a
r
 
t
c
;
 
t
h
e
 
m
e
t
r
i
c
 
u
n
i
t
s
.

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
p
o
i
n
t
 
o
n
t
 
i
n
 
a
 
c
l
a
s
s
 
d
i
s
c
u
s
s
i
o
n
 
t
h
a
t
 
t
h
e
 
s
t
a
n
d
a
r
d
 
L
.
,
i
t
 
i
s
 
t
h
e

m
e
t
e
r
 
a
n
d
 
t
h
a
t

3
9
.
3
7
 
i
n
c
h
e
s
 
i
s
 
t
h
e
 
E
n
g
l
i
s
h
 
a
p
p
r
o
x
i
m
a
t
i
o
n
.

1
.

C
o
n
v
e
r
s
i
o
n
 
w
i
t
h
i
n
 
t
h
e
 
s
y
s
t
e
m

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
p
o
i
n
t
 
o
u
t
 
t
h
e
 
p
a
t
t
e
r
n
 
t
h
a
t
 
i
s
 
e
s
t
a
b
l
i
s
h
e
d
 
w
h
e
n
 
c
h
a
n
g
i
n
g
 
f
r
o
m

o
n
e

u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
t
o
 
a
n
o
t
h
e
r
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
w
i
t
h
i
n
 
t
h
e
 
m
e
t
r
i
c
 
s
y
s
t
e
m
.
 
(
.
1
m

=
 
1
0
 
c
m
.
)

2
.

C
o
n
v
e
r
s
i
o
n
 
f
r
o
m
 
t
h
e
 
m
e
t
r
i
c
 
t
o
 
B
r
i
t
i
s
h
 
E
n
g
i
n
e
e
r
i
n
g
 
S
y
s
t
e
m

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
d
o
 
a
 
n
u
m
b
e
r
 
o
f
 
e
x
a
m
p
l
e
s
 
u
s
i
n
g
 
t
h
i
s
 
m
e
t
h
o
d
:

1
 
m
 
=
 
3
9
.
3
7
 
i
n
,

c
h
a
n
g
e
 
1
K
m
 
t
o
 
m
i
l
e
s

3
9
.
3
7

1
"
 
7
5
-
 
f
t
.

m
i
l
e
s

(
1
2
)
0
2
8
0
)

3
9
 
3
7

1
0
0
0

1
0
0
0
 
m
 
7

1
 
K
m
 
=
 
.
6
2
 
m
i
l
e
s

E
.

M
e
t
r
i
c
 
u
n
i
t
s
 
o
f
 
v
o
l
u
m
e

m
i
l
e
s

I
n
 
t
h
i
s
 
s
t
u
d
y
,
 
t
h
e
 
s
t
u
d
e
n
t
 
r
e
i
n
f
o
r
c
e
s
 
t
h
e
i
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
m
e
t
r
i
c
 
u
n
i
t
s
 
o
f

m
e
a
s
u
r
e
.

T
h
e
y
 
a
l
s
o
 
l
e
a
r
n
 
t
h
a
t
 
t
h
e
 
c
o
r
l
e
p
t
 
o
f
 
v
o
l
t
n
e
 
h
o
l
d
s
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
t
h
e
 
u
n
i
t

o
f
 
m
e
a
s
u
r
e
 
b
e
i
n
g
 
u
s
e
d
.

T
h
e
 
u
n
i
t
 
o
f
 
v
o
l
u
m
e
 
m
a
y
 
b
e
 
d
e
f
i
n
e
d
 
a
s
 
a
 
c
u
b
e
 
w
h
o
s
e
 
e
d
g
e
s
 
a
l
l

m
e
a
s
u
r
e
 
a
 
g
i
v
e
n
 
m
e
t
r
i
c

l
i
n
e
a
r
 
u
n
i
t
.

T
h
e
 
d
n
i
t
 
i
s
 
t
h
e
n
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
c
u
b
i
c
 
u
n
i
t
.

11
1



F
.

M
a
s
s
,
 
v
-
i
g
h
t
,
 
a
n
d
 
c
a
p
a
c
i
t
y

T
h
e
s
e
 
u
n
i
t
s
 
f
o
l
l
o
w
.
t
h
e
 
s
a
m
e
 
p
a
t
t
e
r
n
 
a
s
 
h
a
s
 
b
e
e
n
 
e
s
t
a
b
l
i
s
h
e
d
 
a
n
d
 
n
e
e
d
 
n
o
t
 
b
e
 
c
o
v
e
r
e
d

h
e
r
e
.

T
h
e
y
 
a
r
e
 
c
o
v
e
r
e
d
 
i
n
 
t
h
e
 
e
i
g
h
t
h
 
g
r
a
d
e
 
t
e
x
t
s
 
h
o
w
e
v
e
r
.

X
I
I
.

C
a
r
t
e
s
i
a
n
 
C
o
o
r
d
i
n
a
t
e
 
S
y
s
t
e
m
s
 
i
n
.
G
r
a
p
h
i
n
g

A
.

C
o
o
r
d
i
n
a
t
e
s
 
o
n
 
a
 
l
i
n
e

E
x
p
l
a
i
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
o
f
 
a
 
p
o
i
n
t
 
o
n
 
a
 
n
u
m
b
e
r
 
l
i
n
e

d
e
n
o
t
e
s
 
t
w
o

t
h
i
n
g
s
-
-
t
h
e
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
 
(
t
h
e
 
0
-
p
o
i
n
t
 
o
n
 
t
h
e
 
g
r
a
p
h
)
 
a
n
d
 
t
h
e
 
d
i
r
e
c
t
i
o
n

f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
.

T
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
i
s
 
u
s
u
a
l
l
y
 
d
r
a
w
n
 
h
o
r
i
z
o
n
t
a
l
l
y
,
 
b
u
t
 
i
t
 
c
o
u
l
d
 
b
e
 
d
r
a
w
n
 
v
e
r
t
i
c
a
l
l
y
 
o
r

o
b
l
i
q
u
e
 
t
o
 
t
h
e
 
p
l
a
n
e
.

I
t
 
i
s
 
a
n
 
a
r
b
i
t
r
a
r
y
 
d
e
c
i
s
i
o
n
 
t
o
 
h
a
v
e
 
t
h
e
 
p
o
s
i
t
i
v
e
 
d
i
r
e
c
t
i
o
n

t
o
 
t
h
e
 
r
i
g
h
t
 
a
n
d
 
t
h
e
 
n
e
g
a
t
i
v
e
 
d
i
r
e
c
t
i
o
n
 
t
o
 
t
h
e
 
l
e
f
t
,
 
b
u
t
 
f
o
r

c
o
n
v
e
n
i
e
n
c
e
 
w
e
 
a
l
l
 
d
o

i
t
 
t
h
e
 
s
a
m
e
 
w
a
y
.

A

4-
21

-7
:4

-7
:r

-
2

-
1

6

P
o
i
n
t
 
A
 
i
s
 
4
 
u
n
i
t
s
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
 
a
n
d
 
i
n
 
a
 
p
o
s
i
t
i
v
e
 
d
i
r
e
c
t
i
o
n
.

P
o
i
n
t
 
B
 
i
s
 
3
 
u
n
i
t
s

f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
 
a
n
d
 
i
n
 
a
 
n
e
g
a
t
i
v
e
 
d
i
r
e
c
t
i
o
n
.

1
.

W
r
i
t
t
e
n
 
e
x
e
r
c
i
s
e
s

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
a
 
l
i
n
e
 
o
f
 
i
n
d
e
f
i
n
i
t
e
 
l
e
n
g
t
h
,
 
u
s
e

t
h
e
 
m
i
d
p
o
i
n
t
 
o
f
 
t
h
e
 
l
i
n
e

t
h
e
y
 
d
r
a
w
 
a
s
 
t
h
e
 
o
r
i
g
i
n
,
 
a
n
d
 
m
a
r
k
 
o
f
f
 
p
o
i
n
t
s

le
i
n
 
a
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e

d
i
r
e
c
t
i
o
n
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
.

D
B

E
C

A

-
1
0
 
-
9
 
-
8

-
4
 
-
3
 
-
2
.
-
1

0
1

2
3

4
5

6
7

8
9



L
o
c
a
t
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
l
i
n
e
:

A
 
=
 
3
,

=
 
-
2
,
 
C

3
/
2
,
 
D
 
=
 
-
7
/
2
,

E
 
=
 
0
,
 
F
 
=
 
-
8

A
f
t
e
r
 
g
r
a
p
h
i
n
g
,
 
a
n
s
w
e
r
 
q
u
e
s
t
i
o
n
s
 
o
f
 
t
h
e
 
t
y
p
e
:

H
o
w
 
f
a
r
 
i
s
 
A
 
f
r
o
m
 
t
b
e
 
o
r
i
g
i
n
?

H
o
w
 
f
a
r
 
i
s
 
i
t
 
f
r
o
m
 
D
 
t
o
 
C
?
 
e
t
c
.

B
.

G
r
a
p
h
s
 
o
f
 
s
o
l
u
t
i
o
n
 
o
r
 
t
r
u
t
h
 
s
e
t
s

T
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
t
r
u
t
h
 
s
e
t
 
o
f
 
a
n
 
o
p
e
n
 
s
e
n
t
e
n
c
e
 
c
o
n
t
a
i
n
i
n
g
 
o
n
e
 
v
a
r
i
a
b
l
e
 
i
s
 
t
h
e
.
s
e
t
 
o
f

a
l
l
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
w
h
o
s
e
 
c
o
o
r
d
i
n
a
t
e
s
 
a
r
e
 
t
h
e
 
n
u
m
b
e
r
s
 
w
h
i
c
h
 
m
a
k
e
 
t
h
e

s
e
n
t
e
n
c
e
 
t
r
u
e
.

E
x
a
m
p
l
e
:

x
(
x

-
3
)
 
=
 
0

T
h
e
 
t
r
u
t
h
 
s
e
t

x
 
=
 
0
 
a
n
d
 
x
 
=
 
3

<
-
7
7
.
4
.
-
3
 
-
2

i
i
3
a
i

E
x
a
m
p
l
e
:
 
x
<
1
 
(
a
n
 
i
n
e
q
u
a
l
i
t
y
)

T
h
e
 
t
r
u
t
h
 
s
e
t
 
i
s
 
a
l
l
 
t
h
o
s
e
 
n
u
m
b
e
r
s
 
l
e
s
s
 
t
h
a
n
 
1
.

A
lla

rli
O

11
11

11
11

11
10

11
11

rI
N

IT
N

O
11

11
1.

÷
."

...
..r

.n
nu

m
m

or
ra

w
as

w
ee

.
5
 
n
4
 
n
3
 
.
2
 
-
1

0
1

2
3

4
5

N
o
t
e
 
t
h
e
 
h
a
l
f
 
c
i
r
c
l
e
 
(
:
 
t
o
 
s
h
o
w
 
l
e
s
s
 
t
h
a
n
 
1
.

S
o
m
e
 
b
o
o
k
s
 
u
s
e
 
t
h
e
 
w
h
o
l
e
 
c
i
r
c
l
e
.

E
x
a
m
p
l
e
:

x
 
>
2

-
5
 
-
4
 
-
3
 
-
2
 
-
1

0
1

2
3

4
5

T
h
e
 
t
r
u
t
h
 
s
e
t
 
i
s
 
a
l
l
 
t
h
o
s
e
 
n
u
m
b
e
r
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
2
,
 
a
n
d
 
i
n
c
l
u
d
i
n
g
 
2
.

C
.

C
c
m
p
o
u
n
d
 
s
e
n
t
e
n
c
e
s

1
1
3



E
x
p
l
a
i
n
 
t
o
 
t
h
e
 
s
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.
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p
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p
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p
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c
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p
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p
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b
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c
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c
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p
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c
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c
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p
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c
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p
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p
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e
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t
o
 
8
8
.
i
n
 
t
h
e
 
f
0
1
1
o
w
i
n
g
 
e
q
u
a
t
i
o
n
:

N
 
=
 
4
3
 
+
 
(
1
5
 
x
 
3
)
.

1
0
.
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b
e
r
s
 
m
u
s
t
 
b
e
 
1
.

2



1
.

T
h
e
 
s
e
t
 
o
f
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
s
 
i
s
 
i
n
c
l
u
d
e
d
 
i
n
t
h
e
 
s
e
t
 
o
f
 
i
n
t
e
g
e
r
s
.
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p
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p
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e
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i
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b
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.
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c
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c
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.
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b
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c
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b
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.
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c
l
o
s
e
d
 
u
n
d
e
r
 
t
h
e
 
o
p
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c
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i
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i
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b
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c
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h
e
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e
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u
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c
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p
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b
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p
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=
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p
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p
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p
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p
r
e
s
s
e
d
 
a
s
 
f
o
l
l
o
w
s
:

f
o
r
 
a
l
l
 
i
n
t
e
g
e
r
s

n
,
 
y
,
 
a
n
d
 
z
,
 
i
f
 
n

y
,
 
t
h
e
n
 
n
y

y
z
.
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c
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p
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b
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p
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c
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p
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c
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u
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p
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c
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R
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H
i
s
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o
r
y
 
o
f
 
M
e
a
s
u
r
e
m
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n
t

3
.

B
a
s
e
 
1
0

-
 
2

T
h
e
 
p
r
i
n
c
i
p
l
e
s
 
w
h
i
c
h
 
m
d
k
e
 
o
u
r
 
n
u
m
b
e
r
 
s
y
s
t
e
m

d
i
f
f
e
r
e
n
t
 
f
r
o
m
 
o
t
h
e
r
s
 
a
r
e
 
p
l
a
c
e
 
v
a
l
u
e
 
a
n
d
 
c
o
n
-

v
e
n
i
e
n
c
e
 
i
n
 
m
a
n
i
p
u
l
a
t
i
o
n
s
.

M
a
n
 
f
i
r
s
t
 
u
s
e
d
 
h
i
s
 
b
o
d
y
 
f
o
r
 
m
e
a
s
u
r
e
m
e
n
t
s
,

p
r
o
b
a
b
l
y
 
b
e
c
a
u
s
e
 
i
t
 
w
a
s
 
s
o
 
h
a
n
d
y
 
a
n
d
 
h
e
 
c
o
u
l
d
 
u
s
e

h
a
n
d
s
,
 
f
i
n
g
e
r
s
,
 
f
e
e
t
,
 
e
t
c
.
 
a
s
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s

t
h
a
t
 
w
e
r
e
 
a
l
w
a
y
s
 
w
i
t
h
 
h
i
m
.

T
h
e
 
r
e
a
s
o
n
 
w
e
 
c
o
u
n
t

b
y
 
t
e
n
s
 
i
s
 
p
r
o
b
a
b
l
y
 
d
u
e
 
t
o
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
m
o
s
t

h
u
m
a
n
s
 
h
a
v
e
 
t
e
n
 
d
i
g
i
t
s
 
o
n
 
t
h
e
i
r
 
h
a
n
d
s
.

S
i
n
c
e

a
l
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m
s
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r
e
 
g
r
o
u
p
i
n
g
 
d
e
v
i
c
e
s
 
i
t
b
e
c
a
m
e

r
e
l
a
t
i
v
e
l
y
 
e
a
s
y
 
f
o
r
 
m
a
n
 
t
o
 
g
r
o
u
p
 
b
y
 
p
o
w
e
r
 
o
r

g
r
o
u
p
s
 
o
f
 
t
e
n
.

I
t
 
i
s
 
i
n
t
e
r
e
s
t
i
n
g
 
t
o
 
n
o
t
e
 
t
h
a
t
 
m
a
n
y
 
o
f
t
h
e
"
m
o
d
e
r
n
"

m
e
a
s
u
r
e
m
e
n
t
s
 
w
e
 
u
s
e
 
t
o
d
a
y
 
a
r
e
 
b
a
s
e
d
 
o
n
 
b
o
d
y

m
e
a
s
u
r
e
m
e
n
t
s
 
u
s
e
d
 
a
n
d
 
d
e
v
e
l
o
p
e
d
 
c
e
n
t
u
r
i
e
s
 
a
g
o
.

S
o
m
e
 
e
x
a
m
p
l
e
s
 
a
r
e
:

T
h
e
 
f
a
t
h
o
m
 
u
s
e
d
 
b
y
 
a
n
c
i
e
n
t

E
g
y
p
t
i
a
n
 
s
a
i
l
o
r
s
 
a
n
d
 
s
t
i
l
l
 
u
s
e
d
 
b
y
 
o
u
r
 
N
a
v
y
 
t
o
d
a
y
.

T
h
e
 
f
a
t
h
o
m
 
i
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
6
 
f
e
e
t
 
a
n
d
 
i
s
 
t
h
e

d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
o
u
t
s
t
r
e
t
c
h
e
d
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r
m
s
 
o
f
 
a
n
 
a
d
u
l
t

f
r
o
m
 
f
i
n
g
e
r
t
i
p
 
t
o
 
f
i
n
g
e
r
t
i
p
.

T
h
e
 
i
n
c
h
 
w
a
s
 
d
e
c
r
e
e
d

b
y
 
a
 
k
i
n
g
 
t
o
 
b
e
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
t
h
r
e
e
 
b
a
r
l
e
y
c
o
r
n
s

p
l
a
c
e
d
 
e
n
d
 
t
o
 
e
n
d
.

O
t
h
e
r
s
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r
e
 
t
h
e
 
y
a
r
d
,
 
m
i
l
e
,
 
r
o
d
,

f
o
o
t
 
e
t
c
.

(
S
e
e
 
H
o
w
 
M
u
c
h
 
a
n
d
 
H
o
w
 
M
a
n
y
.
.
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h
e
 
s
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o
r
y

o
f
 
w
e
i
g
h
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n
d
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e
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s
u
r
e
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b
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J
e
a
n
n
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B
e
n
d
i
c
k
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M
c
G
r
a
w
-

H
i
l
l
 
B
o
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C
o
.
 
I
n
c
.
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1
9
4
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h
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b
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c
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c
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c
i
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a
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c
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D
.

E
x
p
a
n
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l
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e
x
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n
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n
t
i
a
l
 
n
o
t
a
t
i
o
n

a
n
d
 
n
u
m
b
e
r
 
b
a
s
e
s

1
.

S
h
o
w
 
t
h
e
 
p
l
a
c
e
 
v
a
l
u
e
 
o
f
 
e
a
c
h
 
d
i
g
i
t

1
1
(
1
b
a
s
e
 
2
 
=

.
2
.

T
h
e
 
p
a
t
t
e
r
n
 
o
f
 
s
o
m
e
 
n
u
m
b
e
r
 
b
a
a
e
s

A
 
n
u
m
e
r
a
l
 
i
s
 
s
e
p
a
r
a
t
e
d
 
i
n
t
o
 
p
e
r
i
o
d
s
,
 
b
y
c
o
m
m
a
s
,

e
v
e
r
y
 
t
h
i
r
d
 
p
l
a
c
e
 
l
e
f
t
 
o
f
 
t
h
e
 
d
e
c
i
m
a
l
.

E
a
c
h

p
e
r
i
o
d
 
c
o
n
t
a
i
n
s
 
a
 
u
r
d
.
t
s
 
p
l
a
c
e
,

a
 
t
e
n
s
 
p
l
a
c
e
,
 
a
n
d

a
 
h
u
n
d
r
e
d
s
 
p
l
a
c
e
.

E
a
c
h
 
p
e
r
i
o
d
 
t
h
e
n
 
h
a
s
 
i
t
s
 
o
w
n

n
a
m
e
 
(
i
.
e
.
 
u
n
i
t
s
,
 
t
h
o
u
s
a
n
d
s
,
 
m
i
l
l
i
o
n
s
,
 
b
i
l
l
i
o
n
s
,

t
r
i
l
l
i
o
n
s
,
 
q
u
a
d
r
i
l
l
i
o
n
s
,
 
e
t
c
.
)
.
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o
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d
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n
u
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a
l
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s
i
m
p
l
y
 
r
e
a
d
 
t
h
e
 
d
i
g
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e
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h

p
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e
 
p
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b
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e
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r
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d
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l
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b
e
t
w
e
e
n
 
o
u
r
 
d
e
c
i
m
a
l
 
s
y
s
t
e
m
 
a
n
d
 
t
h
e
o
t
h
e
r
 
n
u
m
b
e
r

b
a
s
e
 
s
y
s
t
e
m
s
.
 
W
O
*
 
s
h
o
u
l
d
 
b
e
g
i
v
e
n
 
i
n
 
t
r
a
n
s
l
a
t
i
n
g

b
a
s
e
 
t
e
n
 
n
u
m
b
e
r
s
 
t
o
 
o
t
h
e
r
 
n
u
m
b
e
r
 
b
a
s
e
s
a
n
d
 
i
n

c
o
n
v
e
r
t
i
n
g
 
o
t
h
e
r
 
n
u
M
b
e
r
 
b
a
s
e
 
n
u
m
b
e
r
s
t
o
 
b
a
s
e
 
t
e
n
.

E
x
:

1
9
 
(
n
i
n
e
t
e
e
n
)
 
i
n
 
b
a
s
e
 
t
w
o
 
w
o
u
l
d
r
e
a
d
 
f
r
o
m

l
e
f
t
 
t
o
 
r
i
g
h
t
 
a
s
 
"
o
n
e
,
 
o
h
,

2
2
 
2
1
 
2
0

o
h
,
 
o
n
e
,
 
o
n
e
,
 
b
a
s
e
 
t
w
o
.
"

1
T
h
e
r
e
f
o
r
e
,
 
1
9
 
i
s
 
e
q
u
i
v
a
l
e
n
t

t
o
 
1
0
0
1
1
2

E
x
:

1
3
4
5
 
=
 
(
1
 
x
 
5
2
)
 
+
 
(
3
 
x
 
5
1
)

+
 
4
 
x

5
°
)

=
 
2
5
 
+

1
5
 
+
 
4
 
=
 
4
4

N
o
t
e
:

A
 
q
u
e
s
t
i
o
n
 
t
h
a
t
 
i
s
 
o
f
t
e
n
 
a
s
k
e
d
 
i
s
:

"
W
h
y

d
o
 
y
o
u
 
s
a
y
 
t
h
e
r
e
 
i
s

n
o
 
d
i
g
i
t
 
5
 
i
n
 
t
h
e
 
b
a
s
e
 
f
i
v
e

s
y
s
t
e
m
 
y
e
t
 
y
o
u
 
u
s
e
 
f
i
v
e
s
 
a
s
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h
e
 
h
e
a
d
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n
g
s
 
o
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e
a
c
h

p
l
a
c
e
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a
l
u
e
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n
 
b
a
s
e
 
f
i
v
e
?
"

T
h
e
 
a
n
s
w
e
r
 
i
s
 
t
h
a
t
 
t
h
e

r
e
f
e
r
r
e
d
 
t
o
 
f
i
v
e
s
 
a
r
e
 
g
r
o
u
p
i
n
g
 
s
y
m
b
o
l
s

u
s
e
d
 
t
o

d
e
s
i
g
n
a
t
e
 
a
 
q
u
a
n
t
i
t
y
:

a
s
 
o
n
e
 
o
r
 
m
o
r
e
 
g
r
o
u
p
s
 
o
f
 
t
h
i
s

m
a
n
y

x
(
a
c
t
u
a
l
l
y
,
 
d
e
p
e
n
d
i
n
g
o
n
 
t
h
e
 
t
e
x
t
b
o
d
k

u
s
e
d
,
 
t
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
f
i
A
 
e
i
t
h
e
r

t
y
p
e
 
o
f
 
n
o
t
a
t
i
o
n

a
n
d
,
 
i
n
 
a
t
 
l
e
a
s
t

o
n
e
 
c
a
s
e
,
 
b
o
t
h
.
)

N
o
t
e
 
t
h
a
t
 
i
n

b
a
s
e
 
t
e
n
 
t
h
e
r
e
 
i
s
n
o
 
d
i
g
i
t
 
f
o
r
 
t
e
n
.

E
x
p
a
n
d
e
d
 
n
u
m
b
e
r
,
 
b
a
s
e
 
t
e
n

4
8
3

=
(
4
 
x
 
1
0
0
)
 
+
 
(
8

x
 
1
0
)
 
+
 
(
3
 
x
 
1
)

U
s
e
 
o
f
 
e
x
p
o
n
e
n
t
s
 
w
i
t
h
 
b
a
s
e
 
t
e
n

4
8
3
=
4
 
x
 
1
0
2
+
 
8
 
x
 
1
0
1

+
 
3
 
x

1
0
0

I
n
 
m
u
l
t
i
p
l
y
i
n
g
 
p
o
w
e
r
s
 
o
f
 
t
e
n
 
a
d
d
 
t
h
e

e
x
p
o
n
e
n
t
s
.

E
x
:

1
0
3
x
 
1
0
2

=
 
1
0
5

S
h
o
w
 
t
h
a
t
 
1
,
0
0
0
 
x
 
1
0
0
 
=
 
1
0
0
,
0
0
0

=
 
1
0
5
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O
n
e
 
a
n
d
 
z
e
r
o
 
a
s
 
e
x
p
o
n
e
n
t
s

E
.

S
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
:

a
n
y
 
n
u
m
b
e
r
 
c
a
n
 
b
t

w
r
i
t
t
e
n
 
a
s
 
a
 
n
u
m
b
e
r
 
b
e
t
w
e
e
n
 
1
 
a
n
d
 
1
0
,

m
u
l
t
i
p
l
i
e
d
 
b
y
 
a
 
p
o
w
e
r
 
o
f
 
1
0

F
.

R
o
u
n
d
i
n
g
 
o
f
f

1
.

H
o
w
 
t
o
 
r
o
u
n
d
 
o
f
f
 
w
h
o
l
e
 
n
u
m
b
e
r
s

T
h
e
 
e
x
p
o
n
e
n
t
i
a
l
 
n
o
t
a
t
i
o
n
 
s
u
c
h
 
a
s
 
1
0
2
m
e
a
n
s
 
1
0
 
t
o

t
h
e
 
s
e
c
o
n
d
 
p
o
w
e
r
.

T
h
e
 
p
o
w
e
r
 
n
u
m
b
e
r
s
 
a
r
e
 
t
h
e

e
x
p
o
n
e
n
t
s
.

I
t
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
c
o
n
f
u
s
e
d
 
w
i
t
h
 
1
0
 
x
 
2
.

Y
o
u
 
m
i
g
h
t
 
u
s
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

1
0
0
0
 
=
 
1
0
3
 
a
n
d

1
0
0
 
=
 
1
0
2

.
I
n
 
d
i
v
i
d
i
n
g
 
b
y
 
p
o
w
e
r
s
 
o
f
 
1
0
,
 
s
u
b
-

t
r
a
c
t
 
t
h
e
 
e
x
p
o
n
e
n
t
 
o
f
 
t
h
e
 
d
i
v
i
s
o
r
 
f
r
o
m
 
t
h
e

e
x
p
o
n
e
n
t
 
o
f
 
t
h
e
 
d
i
v
i
d
e
n
d
.

1
0
0
0
 
t
 
1
0
0
 
=
 
1
0
 
o
r
 
1
0
3

=
 
1
0
1

(
s
u
b
t
r
a
c
t
 
e
x
p
o
n
e
n
t
s
)

1
0
2

T
h
e
r
e
f
o
r
e

1
0
1

=
 
1
0

T
e
n
 
t
o
 
t
h
e
 
z
e
r
o
 
e
x
p
o
n
e
n
t
 
m
e
a
n
s
 
o
n
e
. 0

1
0
 
f
 
1
0
 
=
 
1

T
h
e
r
e
f
o
r
e
 
1
0
1

1
0

=
 
1
 
(
s
e
e
 
a
b
o
v
e
)

1
0
1

S
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
 
i
s
 
u
s
e
d
 
i
n
 
w
r
i
t
i
n
g
 
v
e
r
y
 
l
a
r
g
e

n
u
m
b
e
r
s
.

I
t
 
s
h
o
w
s
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
t
 
f
i
g
u
r
e
s
 
a
n
d

g
i
v
e
s
 
p
r
a
c
t
i
c
e
 
i
n
 
r
o
u
n
d
i
n
g
 
o
f
f
.

5
,
6
2
5
,
4
7
8
 
i
s

w
r
i
t
t
e
n
 
i
n
 
s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
,
 
t
o
 
2
 
s
i
g
n
i
f
i
c
a
n
t

f
i
g
u
r
e
s
,
 
5
.
6
 
x
 
1
0
6

.

I
t
 
m
a
y
 
b
e
 
p
o
s
s
i
b
l
e
 
t
o
 
e
x
t
e
n
d
 
s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
 
t
o

n
e
g
a
t
i
v
e
 
e
x
p
o
n
e
n
t
s
 
w
i
t
h
 
a
 
g
o
o
d
 
c
l
a
s
s
.

I
f
 
t
h
e
 
f
i
g
u
r
e
 
d
r
o
p
p
e
d
 
i
s
 
5
 
o
r
 
m
o
r
e
,
 
i
n
c
r
e
a
s
e
 
t
h
e

p
r
e
c
e
d
i
n
g
 
f
i
g
u
r
e
 
b
y
 
1
.

A
p
y
 
n
u
m
b
e
r
s
 
d
r
o
p
p
e
d
 
b
e
c
o
m
e

z
e
r
o
s
.

a
.

R
o
u
n
d
 
o
f
f
 
t
o
 
n
e
a
r
e
s
t
 
1
0
,
 
1
0
0
,

R
o
u
n
d
 
o
f
f
 
t
o
 
n
e
a
r
e
s
t
 
1
0
:

E
x
a
m
p
l
e
:

2
2
5
 
t
o
 
2
3
0

1
0
0
0
,
 
e
t
c
.



b
.

P
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
 
i
n
 
t
h
e
 
f
o
r
m

o
f
 
r
e
a
d
i
n
g
 
p
r
o
b
l
e
m
s
.

2
.

H
o
w
 
t
o
 
r
o
u
n
d
 
o
f
f
 
a
 
m
i
x
e
d
 
=
f
i
b
e
r

3
.

H
o
w
 
t
o
 
r
o
u
n
d
 
o
f
f
 
a
 
d
e
c
i
m
a
l
 
n
u
m
b
e
r

R
o
u
n
d
 
o
f
f
 
t
o
 
n
e
a
r
e
s
t
 
.
1
,
 
.
0
1
,
 
.
0
0
1
,

e
t
c
.

5
2
3
2
 
F
o
r
d
 
c
a
r
s
 
w
e
r
e
 
p
r
o
d
u
c
e
d
 
t
h
i
s
 
m
o
n
t
h
.

I
n

r
o
u
n
d
i
n
g
 
o
f
f
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
1
0
0
0
'
s
 
t
h
i
s
 
c
o
u
l
d
 
b
e

r
e
a
d
 
a
s
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
5
0
0
0
 
c
a
r
s
 
o
f
 
t
h
i
s
 
t
y
p
e

w
e
r
e

p
r
o
d
u
c
e
d
 
t
h
i
s
 
m
o
n
t
h
.
"

A
d
d
 
o
n
e
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
w
h
o
l
e
 
n
u
m
b
e
r
 
i
f
 
t
h
e
 
f
r
a
c
t
i
o
n

i
s
 
h
a
l
f
 
o
r
 
m
o
r
e
.

I
f
 
t
h
e
 
f
r
a
c
t
i
o
n
 
i
s
 
l
e
s
s
 
t
h
a
n

h
a
l
f
,
 
d
r
o
p
 
i
t
 
a
n
d
 
d
o
n
'
t
 
c
h
a
n
g
e
 
t
h
e
 
w
h
o
l
e
 
n
u
m
b
e
r

e
.
g
.

5
 
3
/
4
 
r
o
u
n
d
s
 
o
f
f
 
t
o
 
6

5
4
!

r
o
u
n
d
s
 
o
f
f
 
t
o
 
5

R
e
w
r
i
t
e
 
a
s
 
m
a
n
y
 
f
i
g
u
r
e
s
 
a
s
 
a
r
e
 
n
e
e
d
e
d
 
a
n
d
 
d
r
o
p
 
t
h
e

r
e
s
t
.

I
f
 
t
h
e
 
f
i
r
s
t
 
f
i
_
v
_
i
r
e
 
d
r
o
p
p
e
d
 
i
s
 
5
 
o
r
 
m
o
r
e
,
 
i
n
c
r
e
a
s
e

t
h
e
 
p
r
e
c
e
d
i
n
g
 
f
i
g
u
r
e
 
b
y
 
1
.

I
n
 
r
o
u
n
d
i
n
g
 
o
f
f
 
a

d
e
c
i
m
a
l
 
n
u
m
b
e
r
,
 
l
o
o
k
 
o
n
e
 
d
i
g
i
t
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
f
 
t
h
e

n
u
m
b
e
r
 
t
o
 
b
e
 
r
o
u
n
d
e
d
 
o
f
f
.

e
.
g
.

9
.
6
2
3
6
 
.
 
t
o
 
n
e
a
r
e
s
t
 
.
0
0
1
 
i
s
 
9
.
6
2
4

t
o
 
n
e
a
r
e
s
t
 
.
1

i
s
 
9
.
6

I
f
 
t
h
e
 
n
u
m
b
e
r
 
i
m
m
e
d
i
a
t
e
l
y
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
f
 
t
h
e
o
n
e

t
o
 
b
e
 
r
o
u
n
d
e
d
 
o
f
f
 
i
s
 
l
e
s
s
 
t
h
a
n
 
f
i
v
e
,
 
d
r
o
p
 
i
t
 
a
n
d

a
l
l
 
n
u
m
b
e
r
s
 
t
o
 
t
h
e
 
r
i
g
h
t
.

I
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
f
i
v
e

o
r
 
g
r
e
a
t
e
r
,
 
a
d
d
 
o
n
e
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
t
o
 
b
e
 
r
o
u
n
d
e
d

o
f
f
 
a
n
d
 
d
r
o
p
 
t
h
e
 
r
e
m
a
i
n
i
n
g
 
n
u
m
b
e
r
s
 
t
o
 
t
h
e
 
r
i
g
h
t
.

T
h
e
r
e
 
a
r
e
 
o
t
h
e
r
 
m
e
t
h
o
d
s
 
o
f
 
r
o
u
n
d
i
n
g
 
o
f
f
,
 
b
u
t
 
t
h
e

a
b
o
v
e
 
m
e
t
h
o
d
 
i
s
 
p
r
e
f
e
r
r
e
d
 
a
t
 
t
h
i
s
 
l
e
v
e
l
 
d
u
e
 
t
o

i
t
s
 
r
e
l
a
t
i
v
e
 
s
i
m
p
l
i
c
i
t
y
.

(
H
o
w
e
v
e
r
,
 
i
f
 
t
h
e

t
e
a
c
h
e
r
 
w
i
s
h
e
s
,
 
t
h
e
 
"
o
d
d
s
-
e
v
e
n
s
"
 
m
e
t
h
o
d
 
o
f

r
o
u
n
d
i
n
g
 
m
a
y
 
b
e
 
d
i
s
c
u
s
s
e
d
 
w
i
t
h
 
a
 
s
o
m
e
w
h
a
t
 
a
d
v
a
n
c
e
d

g
r
o
u
p
.
)



G
.

B
a
s
e
 
T
w
o
 
n
u
M
b
e
r
 
g
a
m
e
s

1
.

F
i
r
s
t
 
g
a
m
e

K
a
y
e
 
e
a
c
h
 
s
t
u
d
e
n
t
 
m
a
k
e
 
f
o
u
r
 
s
e
r
a
r
a
t
e
 
c
a
r
d
s

s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
o
n
e
s
 
s
h
o
w
n
 
b
e
l
o
w
.

Y
E

N
.

1
5

2
6

4
7

1
0

3
1
3

10
11

1
2

5
1
5

1
2

7
1
5

1
4

7
6

1
3

1
1

1
4

9
1
1

1
5

3
1
4

1
5

1
3

8

U
s
i
n
g
 
t
h
e
 
a
b
o
v
e
 
c
a
r
d
s
 
o
n
e
 
c
a
n
 
a
l
w
a
y
s
 
"
g
u
e
s
s
"
 
t
h
e

n
u
m
b
e
r
 
a
 
p
e
r
s
o
n
 
i
s
 
t
h
i
n
k
i
n
g
 
o
f
 
u
n
d
e
r
 
t
h
e
 
f
o
l
l
o
w
i
n
g

c
o
n
d
i
t
i
o
n
s
:

1
.

T
h
a
t
 
t
h
e
 
p
e
r
s
o
n
 
t
h
i
n
k
i
n
g
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
p
o
i
n
t

t
o
 
t
h
e
 
c
a
r
d
s
 
h
i
s
 
n
u
m
b
e
r
 
i
s
 
o
n
.

2
.

T
h
a
t
 
t
h
e
 
n
u
m
b
e
r
 
b
e
i
n
g
 
"
g
u
e
s
s
e
d
"
 
i
s
 
f
r
o
m
 
1
 
t
o

1
5
.

S
o
l
u
t
i
o
n

G
i
v
e
 
e
a
c
h
 
c
a
r
d
 
a
 
n
u
m
e
r
i
c
a
l
 
V
a
l
u
e
 
a
s
 
o
n
e
 
w
o
u
l
d
 
i
n

b
a
s
e
 
t
w
o
.

E
x
a
m
p
l
e
:

A
 
=
 
1

B
 
=
 
2

I
f
 
a
 
p
e
r
s
o
n
 
p
o
i
n
t
s
 
t
o
 
c
a
r
d
s
 
A
,

C
 
=
 
4

C
,
 
a
n
d
 
D
 
t
h
e
n
 
h
i
s
 
"
t
i
m
b
e
r
"
 
w
o
u
l
d

D
 
=
 
8

b
e
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
s
e
 
v
a
l
u
e
s
 
o
r
 
1
3
.

A
 
+
 
C
 
+
 
D
 
=
 
1
 
+
 
4
 
+
 
8
 
=
 
1
3



2
.

S
e
c
o
n
d
 
g
a
m
e

3
.

M
o
r
e
 
c
a
r
d
s
 
m
a
y
 
b
e
 
a
d
d
e
d
 
b
y
 
g
i
v
i
n
g
 
t
h
e
m
 
v
a
l
u
e
s

o
f
 
1
6
,
3
2
,
6
4
,
 
e
t
c
.

4
.

T
h
e
 
n
u
m
b
e
r
s
 
c
a
n
 
b
e
 
p
l
a
c
e
d
 
o
n
 
t
h
e
 
c
a
r
d
s
 
b
y
 
t
h
e

f
o
l
l
o
w
i
n
g
 
p
r
o
c
e
s
s
.

3
2

1
6

8
4

2
1

V
a
l
u
e

E
D
C
B
A

L
e
t
t
e
r

1
0

0
0

0
=

1
6

s
h
o
w
i
n
g

o
n
l
y
 
o
n

t
h
a
t
 
1
6
 
w
o
u
l
d
 
a
p
p
e
a
r

c
a
r
d
 
E

1
0

0
0

1
=

1
7

s
h
o
w
i
n
g

o
n
l
y
 
o
n

t
h
a
t
 
1
7
 
w
o
u
l
d
 
a
p
p
e
a
r

c
a
r
d
s
 
E
 
a
n
d
 
A
.

T
w
o
 
3
 
x
 
5
 
i
n
d
e
x
 
c
a
r
d
s
 
w
i
t
h
 
o
n
e
 
(
1
)
 
p
r
i
n
t
e
d
 
o
n
 
o
n
e

s
i
d
e
 
a
n
d
 
z
e
r
o
 
(
0
)
 
o
n
 
t
h
e
 
o
t
E
7
7
.

T
h
e
 
c
a
r
d
s
 
c
a
n
 
t
u
r
n

a
b
o
u
t
 
t
h
e
 
c
o
a
t
 
h
a
n
g
e
r
 
s
o
 
t
h
a
t
 
a
 
t
e
a
c
h
e
r
 
m
a
y
 
s
h
o
w

a
l
l
 
o
n
e
s
,
 
o
r
 
a
l
l
 
z
e
r
o
s
 
o
r
 
a
n
y
 
c
o
m
b
i
n
a
t
i
o
n
 
o
f
 
b
o
t
h



9

n
u
m
b
e
r
s
.

T
h
e
 
s
t
u
d
e
n
t
 
i
s
 
t
h
e
n
 
t
o
 
r
e
a
d
 
t
h
i
s
 
n
u
m
b
e
r

i
n
 
b
a
s
e
 
t
w
o
 
a
n
d
 
t
r
a
n
s
l
a
t
e
 
t
h
i
s
 
n
u
m
b
e
r
 
t
o
 
b
a
s
e
 
t
e
n
.



S
A
M
P
L
E
 
T
E
S
T
S

T
e
s
t
 
#
1

C
.

W
r
i
t
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
n
u
m
b
e
r
s

a
.

o
n
e
 
h
u
n
d
r
e
d
 
f
i
v
e

1
0
5

b
.

o
n
e
 
t
h
o
u
s
a
n
d
 
o
n
e
 
h
u
n
d
r
e
d
 
f
i
v
e

1
 
1
0
5

c
.

t
e
n
 
t
h
o
u
s
a
n
d
 
o
n
e
 
h
u
n
d
r
e
d
 
f
i
v
e

1
0
,
1
0
5

4.
00

1M
IN

N
M

O
IM

M
IO

N
E

M
IC

M
O

IM
IM

m
aw

w
w

Im
m

o

10
o
n
e
 
h
u
n
d
r
e
d
 
t
h
o
u
s
a
n
d
 
o
n
e
 
h
u
n
d
r
e
d
 
f
i
v
e

1
0
0
,
 
1
0
5

e
.

o
n
e
 
m
i
l
l
i
o
n
 
o
n
e
 
h
u
n
d
r
e
d
 
t
h
o
u
s
a
n
d
 
o
n
e
 
h
u
n
d
r
e
d
 
f
i
v
e

1
,
1
0
0
,
1
0
5

f
.

s
e
v
e
n
 
m
i
l
l
i
o
n
 
s
i
x
t
y
 
t
h
o
u
s
a
n
d
 
s
i
x
t
y

g
.

s
i
x
t
y
 
t
h
o
u
s
a
n
d
 
s
i
x
t
y

h
.

f
o
u
r
 
m
i
l
l
i
o
n
 
o
n
e
 
h
u
n
d
r
e
d
 
t
h
o
u
s
a
n
d
 
t
w
o

i
.

t
e
n
 
t
h
o
u
s
a
n
d
 
t
w
o

j
.

o
n
e
 
t
h
o
u
s
a
n
d
 
t
w
o

I
I
.

F
i
n
d
 
t
h
e
 
p
r
o
d
u
c
t

a
.

7
 
0
6
0
 
0
6
0

sr
.

4
J
1
0
0
_
5
0
0
2

1
0
 
0
0
2

1
1
0
0
2

M
E

M
IC

.
A

IM
M

IM

6
7

h
.

2
3
4

c
.

6
7
2
.
9

d
.

8
2
9

e
.

1
8
7
2

2
4

1
2
9

3
.
4

8
2
9

7
1
6
0
8

-
3
0
1
8
6

2
2
8
7
.
8
6

6
8
7
2
4
1

1
3
1
0
4



I
I
I
.

A
d
d
 
t
h
e
 
f
o
l
l
o
w
i
n
g

a
.

9
b
.

6
8

c
.

4
2
.

d
.

4
6
.
9

e
.

.
0
3

2
7
9

6
9
9

3
2
.
4

1
.
0
4

4
8
8

7
8
8

1
6
.
2

1
0
.
1
7

1
2
3
5
-

2
2
0

8
.
1

4
.
5
0

7
2
1
2
9

1
0
3
.
6
-

1
5
,
7
4

2

2
5

I
V
.

P
l
a
c
e
 
c
o
m
m
a
s
 
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
n
u
m
b
e
r
s

a
.

9
9
,
9
1
1
,
1
1
2

b
.

1
0
,
2
7
9

C
.

1
4
9
,
0
0
0

d
.

6
7
2
,
0
0
2

e
.

6
,
7
6
7
,
8
9
0
,
9
8
7

f
.

9
1
,
0
9
1
,
0
9
1
,
0
1
1



T
e
s
t
 
#
2
 
N
u
m
b
e
r
 
B
a
s
e
s

1
.

T
h
e
 
3
 
i
n
 
3
5
6
7
 
s
t
a
n
d
s
 
f
o
r

3
 
x
 
4
9
 
o
r
 
3
 
x
 
7
2

o
r
 
1
4
7
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T
o
 
a
d
d
 
l
i
k
e
 
f
r
a
c
t
i
o
n
s
 
a
d
d
 
t
h
e
 
n
u
m
e
r
a
t
o
r
s

a
n
d
 
w
r
i
t
e
 
t
h
e
 
s
u
m
 
o
v
e
r
 
t
h
e
 
c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
-

t
o
r
.

E
x
a
m
p
l
e
:

3
 
+
 
2
=
 
5

7
7

7

T
o
 
a
d
d
 
u
n
l
i
k
e
 
f
r
a
c
t
i
o
n
s
:

(
1
)
 
E
x
p
r
e
s
s
 
t
h
e

f
r
a
c
t
i
o
n
s
 
a
s
 
l
i
k
e
 
f
r
a
c
t
i
o
n
s
 
w
i
t
h
 
t
h
e
 
l
o
w
e
s
t

c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r
,

(
2
)
 
a
d
d
 
t
h
e
 
r
e
s
u
l
t
i
n
g

l
i
k
e
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
(
3
)
 
r
e
d
u
c
e
 
t
o
 
l
o
w
e
s
t

t
e
r
m
s
.

E
x
a
m
p
l
e
:

1
 
+
 
1
 
=
 
2
 
+
 
1
 
=
 
3

1
-
6
.

1
3
 
1
6

1
6

1
 
+
 
1
 
=
 
2

II
1
6
 
1
6

L
i
k
e
 
f
r
a
c
t
i
o
n
s
 
m
a
y
 
b
e
 
s
u
b
t
r
a
c
t
e
d
 
d
i
r
e
c
t
l
y
.

H
o
w
e
v
e
r
,
 
u
n
l
i
k
e
 
f
r
a
c
t
i
o
n
s
 
m
u
s
t
 
f
i
r
s
t
 
b
e

e
x
p
r
e
s
s
e
d
 
a
s
 
l
i
k
e
 
f
r
a
c
t
i
o
n
s
.

E
x
a
m
p
l
e
:

1
 
-
 
1
 
=
 
2
 
-
 
1
 
=
 
1

4
8

8
8

8

-
1
7
-



d
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n

e
.

D
i
v
i
s
i
o
n

f
.

P
r
o
p
o
r
t
i
o
n
s

T
o
 
m
u
l
t
i
p
l
y
 
o
n
e
 
f
r
a
c
t
i
o
n
 
b
y
 
a
n
o
t
h
e
r
:

(
1
)

M
u
l
t
i
p
l
y
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
o
f
 
e
a
c
h
 
f
r
a
c
t
i
o
n
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
.

(
2
)
 
M
u
l
t
i
p
l
y
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
e
a
c
h
 
f
r
a
c
t
i
o
n

t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
.

(
3
)
 
R
e
d
u
c
e
 
t
o
 
l
o
w
e
s
t
 
t
e
r
m
s
.

T
o
 
d
i
v
i
d
e
 
o
n
e
 
f
r
a
c
t
i
o
n
 
b
y
 
a
n
o
t
h
e
r
 
m
u
l
t
i
p
l
y

t
h
e
 
d
i
v
i
d
e
n
d
 
(
t
h
e
 
n
u
m
b
e
r
 
b
e
i
n
g
 
d
i
v
i
d
e
d
)
 
b
y
 
t
h
e

i
n
v
e
r
s
e
 
o
f
 
t
h
e
 
d
i
v
i
s
o
r
 
(
t
h
e
 
n
u
m
b
e
r
 
b
y
 
w
h
i
c
h

y
o
u
 
a
r
e
 
d
i
v
i
d
i
n
g
)
.

T
h
e
r
e
 
i
s
 
a
n
o
t
h
e
r
 
w
a
y
 
t
o
 
d
i
v
i
d
e
 
t
w
o
 
f
r
a
c
t
i
o
n
s

w
h
e
r
e
b
y
 
y
o
u
 
f
i
n
d
 
t
h
e

c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r
 
a
n
d

t
h
e
n
 
d
i
v
i
d
e
,
 
b
u
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
f
i
n
d
 
i
t
 
e
a
s
i
e
r

j
u
s
t
 
t
o
 
i
n
v
e
r
t
 
a
n
d
 
m
u
l
t
i
p
l
y
.

(
S
e
e
 
t
h
e
 
s
a
m
p
l
e
 
t
e
s
t
 
a
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
i
s
 
u
n
i
t
.

I
t
 
m
a
y
 
p
r
o
v
e
 
h
e
l
p
f
u
l
 
i
n
 
t
h
e
 
t
e
s
t
i
n
g
 
o
f

k
n
o
w
l
e
d
g
e
 
o
n
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
f
r
a
c
t
i
o
n
s
.
)

P
r
o
p
o
r
t
i
o
n
s
 
a
r
e
 
s
i
m
p
l
y
 
t
w
o
 
f
r
a
c
t
i
o
n
s
 
c
o
n
n
e
c
t
e
d

b
y
 
a
n
 
e
q
u
a
l
 
s
i
g
n
.

S
i
n
c
e
 
t
h
e
 
t
w
o
 
s
e
c
t
i
o
n
s

m
u
s
t
 
b
e
 
o
f
 
e
q
u
a
l
 
v
a
l
u
e
,
 
b
y
 
u
s
i
n
g
 
t
h
e
 
(
P
M
I
)

p
r
i
n
c
i
p
l
e
 
o
f
 
m
u
l
t
i
p
l
y
i
n
g
 
b
y
 
o
n
e
,
 
a
 
s
t
u
d
e
n
t

c
o
u
l
d
 
f
i
n
d
 
a
n
y
 
o
n
e
 
n
u
m
b
e
r
 
t
h
a
t
 
h
a
p
p
e
n
e
d
 
t
o
 
b
e

m
i
s
s
i
n
g
 
f
r
o
m
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
.

A
n
o
t
h
e
r
 
m
e
t
h
o
d

w
o
u
l
d
 
b
e
 
t
o
 
m
u
l
t
i
p
l
y
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
o
f

o
n
e

f
r
a
c
a
o
l
l
 
b
y
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
t
h
e
 
o
t
h
e
r

f
r
a
c
t
i
o
n
.

T
h
e
s
e
 
"
c
r
o
s
s
-
p
r
o
d
u
c
t
s
"
 
f
o
r
m
e
d
 
m
u
s
t

b
e
 
o
f
 
e
q
u
i
v
a
l
e
n
t
 
v
a
l
u
e
,
 
t
h
u
s
 
i
f
o
n
e
 
n
u
m
b
e
r

w
a
s
 
m
i
s
s
i
n
g
 
t
o
 
c
o
u
l
d
 
b
e
 
e
a
s
i
l
y
 
f
o
u
n
d
.

E
x
a
r
q
p
l
e
:

3
 
=
 
N

3
 
x
 
2
4
 
=
 
4
 
x
 
N

Z
 
a

7
2
 
=
 
4
 
x
 
N

T
h
e
r
e
f
o
r
e
:

N
 
=
 
1
8



5
.

M
o
r
e
 
t
h
a
n
 
o
n
e
 
m
e
t
h
o
d
 
i
s
 
u
s
e
d
 
f
o
r

p
r
o
b
l
e
m
 
s
o
l
v
i
n
g

A
r
e
a

E
m
p
h
a
s
i
z
e
 
t
h
a
t
 
t
h
e
 
u
n
d
e
r
s
t
n
r
d
i
n
g
 
o
f
 
p
r
o
p
o
r
t
i
o
n

w
i
l
l
 
a
i
d
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
r
o
u
g
h
o
u
t
 
h
i
s
 
m
a
t
h
e
m
a
t
i
c
s

p
r
o
g
r
a
m
.

E
x
a
m
p
l
e
:

C
h
a
n
g
e
 
7
 
f
e
e
t
 
t
o
 
i
n
c
h
e
s
.

(
1
2
 
i
n
c
h
e
s
 
=
 
1
 
f
t
)

T
h
e
 
t
e
a
c
h
e
r
 
m
a
y
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
a
t
 
m
o
r
e
 
t
h
a
n
 
o
n
e

m
e
t
h
o
d
 
i
s
 
u
s
e
d
 
t
o
 
c
h
a
n
g
e
 
f
r
o
m
 
o
n
e
 
u
n
i
t
 
o
f

m
e
a
s
u
r
e
m
e
n
t
 
t
o
 
a
n
o
t
h
e
r
.

Y
o
u
 
m
a
y
 
a
l
s
o
 
u
s
e

s
p
e
c
i
f
i
c
 
r
u
l
e
s
.

E
x
a
m
p
l
e
:

T
o
 
c
h
a
n
g
e
 
f
e
e
t
 
t
o
 
i
n
c
h
e
s
,
 
m
u
l
t
i
p
l
y

n
u
m
b
e
r
 
o
f
 
f
e
e
t
 
b
y
 
1
2
.

T
o
 
c
h
a
n
g
e

i
n
c
h
e
s
 
t
o
 
f
e
e
t
 
d
i
v
i
d
e
 
n
u
m
b
e
r
 
o
f

i
n
c
h
e
s
 
b
y
 
1
2
.

U
s
e
 
p
r
o
b
l
e
m
s
 
w
i
t
h
 
f
r
a
c
t
i
o
n
s
,
 
d
e
c
i
m
a
l
s
 
a
n
d
 
m
i
x
e
d

u
n
i
t
s
.

1
.

M
i
x
 
p
r
o
b
l
e
m
s
 
s
o
 
t
h
a
t
 
y
o
u
 
c
o
m
p
u
t
e
 
i
n
 
f
o
u
r

f
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
,
 
a
d
d
i
t
i
a
n
,
 
s
u
b
t
r
a
c
-

t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
a
n
d
 
d
i
v
i
s
i
o
n
.

2
.

O
f
f
e
r
 
a
 
c
h
o
i
c
e
 
i
n
 
a
n
s
w
e
r
s
:

d
e
c
i
m
a
l
s
 
o
r

f
r
a
c
t
i
o
n
s
.

A
s
k
 
q
u
e
s
t
i
o
n
s
 
s
u
c
h
 
a
s
 
"
W
h
a
t
 
f
r
a
c
t
i
o
n
a
l
 
p
a
r
t
 
o
f

a
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
i
s
 
a
 
c
e
r
t
a
i
n
 
l
a
r
g
e
r
 
(
o
r

s
m
a
l
l
e
r
)
 
u
n
i
t
?
"

H
e
r
e
 
w
e
 
a
r
e
 
c
h
a
n
g
i
n
g
 
f
r
o
m
 
u
n
i
t
s
 
o
f
 
o
n
e
 
d
e
n
o
m
i
-

n
a
t
i
o
n
 
t
o
 
u
n
i
t
s
 
o
f
 
a
n
o
t
h
e
r



1
.

E
q
u
i
v
a
l
e
n
t
s

1
 
s
q
 
f
t
 
=
 
1
4
4
 
s
q
 
i
n

s
q
 
y
d
 
=

9
 
s
q
 
f
t

1
 
s
q
 
r
d
 
=
 
3
0
1
1
.
 
s
q
 
y
d

1
 
a
c
r
e

=
 
1
6
0
 
s
q
 
r
d

1
 
s
q
 
m
i
 
=
 
6
4
0
 
a
c
r
e
s

2
.

A
r
e
a
 
o
f
 
p
l
a
n
e
 
f
i
g
u
r
e
s

a
.

S
q
u
a
r
e

b
.

R
e
c
t
a
n
g
l
e

A
 
=
 
b
h

c
.

P
a
r
a
l
l
e
l
o
g
r
a
m

d
.

T
r
i
a
n
g
l
e
 
-
 
A
 
=
 
l
b
h

e
.

T
r
a
p
e
z
o
i
d
-
 
A
 
=

+
 
b
2
)

f
.

C
i
r
c
l
e
 
-
 
A
 
=
I
I
.
r
2

3
.

A
r
e
a
 
o
f
 
s
o
l
i
d
 
f
i
g
u
r
e
s

a
.

T
o
t
a
l
 
a
r
e
a
 
o
f
 
c
u
b
e
s
,

r
e
c
t
a
n
g
u
l
a
r
 
s
o
l
i
d
s

T
h
e
 
s
p
e
c
i
f
i
c
 
r
u
l
e
s
 
f
o
r
 
c
h
a
n
g
i
n
g
 
f
r
o
m
o
n
e
 
d
e
n
o
m
-

i
n
a
t
i
o
n
 
t
o
 
a
n
o
t
h
e
r
 
m
a
y
 
a
l
s
o
 
b
e
 
u
s
e
d
.

(
S
e
e

e
a
r
l
i
e
r
 
e
x
a
m
p
l
e
s
)

1
.

C
o
m
p
u
t
e
 
p
r
o
b
l
e
m
s
,
 
u
s
i
n
g
 
a
l
l
 
e
q
u
i
v
a
l
e
n
t

u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
.

2
.

U
s
e
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
i
n
 
p
r
o
b
l
e
m
s
.

3
.

E
x
p
r
e
s
s
 
a
l
l
 
m
e
a
s
u
r
e
m
e
n
t
s
 
i
n
 
t
h
e
 
s
a
m
e

d
e
n
o
m
i
n
a
t
i
o
n
s
.

I
n
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
a
r
e
a
,

e
x
p
r
e
s
s
 
t
h
e
 
a
n
s
w
e
r
 
a
s
 
s
q
u
a
r
e
 
u
n
i
t
s
.

A
 
=
 
A
r
e
a

b
 
=
 
b
a
s
e

h
 
=
 
h
e
i
g
h
t

/
r
 
=
 
3
.
1
4
1
6

r
 
=
 
r
a
d
i
u
s

T
h
e
 
t
o
t
a
l
 
a
r
e
a
 
o
f
 
a
 
c
u
b
e
 
i
s
 
t
h
e
 
l
a
t
e
r
a
l

a
r
e
a
 
+

t
h
e
 
a
r
e
a
 
o
f
 
t
h
e
 
t
w
o
 
b
a
s
e
s
.

S
i
n
c
e
 
a
l
l
 
o
f
 
t
h
e

f
a
c
e
s
 
a
n
d
 
t
h
e
 
t
w
o
 
b
a
s
e
s
 
a
r
e
 
e
q
u
a
l
 
s
q
u
a
r
e
s
,
 
t
h
e

t
o
t
a
l
 
a
r
e
a
 
i
s
 
f
o
u
n
d
 
b
y
 
t
h
e
 
f
o
r
m
u
l
a
,
 
T
 
=
 
6
s
2
.

T
 
=
 
t
o
t
a
l
 
a
r
e
a

S
 
=
 
l
e
n
g
t
h
 
o
f
 
a
 
s
i
d
e

-
2
0
-



4

b
.

L
a
t
e
r
a
l
 
a
r
e
a
 
o
f
 
a
 
c
y
l
i
n
d
e
r

c
.

A
r
e
a
 
o
f
 
a
 
s
p
h
e
r
e

C
.

W
e
i
g
h
t

-
 
c
h
a
n
g
i
n
g
 
f
r
o
m
 
o
n
e
 
u
n
i
t
 
t
o

a
n
o
t
h
e
r

1
.

E
q
u
i
v
a
l
e
n
t
s

1
6
 
o
z
 
=
 
1
 
l
b

2
0
0
0
 
l
b
 
=
 
1
 
T

2
2
4
0
 
l
b
 
=
 
l
 
L
o
n
g
 
T

D
.

D
r
y
 
(
c
a
p
a
c
i
t
y
)
 
-
 
c
h
a
n
g
i
n
g
 
f
r
o
m
 
o
n
e

u
n
i
t
 
t
o
 
a
n
o
t
h
e
r

1
.

E
q
u
i
v
a
l
e
n
t
s

2
 
p
t
 
=

q
t

8
 
q
t
 
=
 
1
 
p
k

4
 
p
d
 
=

b
u

2
-
1
g
 
b
u
 
=

b
b
l

E
.

L
i
q
u
i
d
 
(
c
a
p
a
c
i
t
y
)
-
 
c
h
a
n
g
i
n
g
 
u
n
i
t
s

o
f
 
l
i
q
u
i
d
 
m
e
a
s
u
r
e
m
e
n
t

T
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
l
a
t
e
r
a
l
 
a
r
e
a
 
o
f
 
a

c
y
l
i
n
d
e
r
 
i
s
 
S
 
=
 
2
 
r
h
,
 
a
n
d
 
t
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
t
h
e

a
r
e
a
 
o
f
 
a
 
s
p
h
e
r
e
 
i
s
 
S
 
=
 
4
 
r
2
.

U
s
e
 
p
r
o
b
l
e
m
s
 
a
n
d
 
e
x
a
m
p
l
e
s
 
f
o
r
 
c
h
a
n
g
i
n
g
 
f
r
o
m

o
n
e
 
u
n
i
t
 
t
o
 
a
n
o
t
h
e
r
.

A
s
k
 
"
w
h
a
t
 
p
a
r
t
 
o
f
 
o
n
e

u
n
i
t
 
i
s
 
o
f
 
a
n
o
t
h
e
r
?
"

U
s
e
 
w
o
r
d
 
p
r
o
b
l
e
m
s
 
e
x
-

p
r
e
s
s
i
n
g
 
t
h
e
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
.

I
n
t
r
o
d
u
c
e

m
a
n
i
p
u
l
a
t
i
o
n
 
o
f
 
v
i
s
u
a
l
 
o
b
j
e
c
t
s
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
.

D
e
v
e
l
o
p
 
e
x
a
m
p
l
e
s
 
a
n
d
 
e
x
p
l
a
i
n
 
h
o
w
 
t
o
 
s
o
l
v
e
 
t
h
e
s
e

p
r
o
b
l
e
m
s
 
b
y
 
u
s
i
n
g
 
p
a
t
t
e
r
n
s
.

U
s
e
 
v
i
s
u
a
l
 
o
b
j
e
c
t
s
.

W
o
r
k
 
p
r
o
b
l
e
m
s
 
a
n
d
 
e
x
a
m
p
l
e
s
 
f
o
r
 
c
h
a
n
g
i
n
g
 
f
r
o
m

o
n
e
 
u
n
i
t
 
t
o
 
a
n
o
t
h
e
r
.

A
s
k
 
"
w
h
a
t
 
f
r
a
c
t
i
o
n
a
l
 
p
a
r
t

o
n
e
 
v
o
l
u
m
e
 
i
s
 
o
f
 
a
n
o
t
h
e
r
?
"

U
s
e
 
w
o
r
d
 
p
r
o
b
l
e
m
s
.

-
2
1
-

E
x
a
m
p
l
e
:

3
 
g
a
l
 
=

q
t

1
 
g
a
l

4
 
q
t

4
 
x
 
3
 
=
 
1
2
 
q
t

.
3
 
g
a
l
 
x
 
4
 
q
t
 
=
 
1
2
 
A
t

I
 
g
a
l
 
=
 
4
 
q
t
;
 
m
u
l
t
i
p
l
y
 
b
y
 
4

(
a
)



A
yt

1
.

E
q
u
i
v
a
l
e
n
t
s

o
z

=
8
 
d
r
a
m
s

1
 
p
t

=
 
1
6
 
o
z

1
 
q
t

=
 
2
 
p
t

1
 
g
a
l
 
=
 
4
 
q
t

D
e
v
e
l
o
p
 
s
o
m
e
 
o
f
 
y
o
u
r
 
o
w
n
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s
.

(
U
s
e
 
o
f
 
f
e
l
t
 
b
o
a
r
d
 
w
i
t
h
 
c
u
t
o
u
t
s
 
c
a
n
 
b
e

a
d
v
a
n
t
a
g
e
o
u
s
.
)

M
a
k
e
 
u
s
e
 
o
f
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
t
h
r
o
u
g
h

w
o
r
d
 
p
r
o
b
l
e
m
s
.

F
.

V
o
l
u
m
e
 
-
 
c
h
a
n
g
i
n
g
 
u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t

U
s
e
 
p
r
e
v
i
o
u
s
l
y
 
e
x
p
l
a
i
n
e
d
 
m
e
t
h
o
d
s
 
-
 
p
r
o
p
o
r
-

t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
e
m
p
h
a
s
i
z
e
d
.

1
.

E
q
u
i
v
a
l
e
n
t
s

M
e
a
s
u
r
e
 
v
o
l
u
m
e
 
a
n
d
 
e
x
p
r
e
s
s
 
a
l
l
 
u
n
i
t
s
 
i
n

t
h
e
 
s
a
m
e
 
d
e
n
o
m
i
n
a
t
i
o
n
.

U
s
e
 
r
e
c
t
a
n
g
u
l
a
r

1
 
c
u
 
f
t

=
 
1
7
2
8
 
c
u
 
i
n

p
r
i
s
m
s
,
 
c
u
b
e
s
,
 
c
y
l
i
n
d
e
r
s
,
 
s
p
h
e
r
e
s
,
 
c
o
n
e
s
,

p
y
r
a
m
i
d
s
,
 
e
t
c
.

P
r
o
b
l
e
m
s
 
u
s
i
n
g
 
d
i
f
f
e
r
e
n
t

1
 
c
u
 
y
d

=
2
7
 
c
u
 
f
t

u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
 
s
h
o
u
l
d
 
b
e
 
w
o
r
k
e
d
 
b
y

t
h
e
 
s
t
u
d
e
n
t
s
.

1
 
b
o
a
r
d
 
f
t
 
=
 
1
4
4
 
c
u
 
i
n
 
o
r
 
1
2
"
 
x
 
1
2
"
 
x
 
1
"

G
.

M
e
t
r
i
c
 
s
y
s
t
e
m
 
o
f
 
w
e
i
g
h
t
s
 
a
n
d
 
m
e
a
s
u
r
e

C
o
m
p
a
r
e
 
u
n
i
t
s
 
i
n
 
m
e
t
r
i
c
 
a
n
d
 
E
n
g
l
i
s
h
 
s
y
s
t
e
m
.

E
s
t
a
b
l
i
s
h
 
e
q
u
i
v
a
l
e
n
t
s
.

U
s
e
 
f
o
r
m
u
l
a
s
.

1
.

A
 
f
e
w
 
a
p
p
r
o
x
i
m
a
t
e
 
e
q
u
i
v
a
l
e
n
t
s

D
e
v
e
l
o
p
 
p
r
o
b
l
e
m
s
 
a
n
d
 
e
x
a
m
p
l
e
s
 
f
o
r
 
c
h
a
n
g
i
n
g

f
r
o
m
 
o
n
e
 
u
n
i
t
 
t
o
 
a
n
o
t
h
e
r
.

V
i
s
u
a
l
 
a
i
d
s
 
a
r
e

1
 
M
 
=
 
3
9
.
3
7
 
i
n

u
s
e
d
 
t
o
 
d
e
v
e
l
o
p
 
i
n
s
i
g
h
t
 
i
n
t
o
 
t
h
e
 
m
e
t
r
i
c

s
y
s
t
e
m
.

C
o
m
p
a
r
e
 
m
e
t
e
r
 
s
t
i
c
k
 
w
i
t
h
 
y
a
r
d

1
 
M
 
=
 
1
.
1
 
y
d

s
t
i
c
k
.

M
e
a
s
u
r
e
 
e
v
e
r
y
d
a
y
 
o
b
j
e
c
t
s
 
i
n
 
m
e
t
r
i
c

u
n
i
t
s
.

1
 
M
 
=
 
3
9
.
3
7
 
f
t

1
2

A
s
 
a
 
p
r
o
j
e
c
t
,
 
s
t
u
d
e
n
t
s
 
m
i
g
h
t
 
g
i
v
e
 
a
 
s
h
o
r
t

h
i
s
t
o
r
y
 
o
n
 
t
h
e
 
m
e
t
r
i
c
 
s
y
s
t
e
m
 
a
n
d
 
a
 
f
o
r
e
c
a
s
t

2
.
5
4
 
c
m
 
=
 
1
 
i
n
c
h

o
n
 
i
t
s
 
f
u
t
u
r
e
.

1
 
M
 
=
 
1
0
0
 
c
m

-
2
2
-
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1
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=
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=
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=
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=
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=
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=
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=
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=
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=
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=
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T
e
s
t
 
#
2

F
a
r
m
e
r

d
i
a
g
r
a
m

1
.

2
.

3
,

4
.

H
i
l
l
 
h
a
d
 
1
0
0
 
c
h
i
c
k
e
n
s
.

F
r
o
m
 
t
h
e

t
o
 
t
h
e
 
l
e
f
t
,
 
t
e
l
l
:

%
 
o
f
 
w
h
i
t
e
 
c
h
i
c
k
e
n
s

%
 
o
f
 
r
e
d
 
c
h
i
c
k
e
n
s

%
 
o
f
 
b
l
a
c
k
 
c
h
i
c
k
e
n
s

%
 
o
f
 
w
h
i
t
e
 
a
n
d
 
b
l
a
c
k
 
c
h
i
c
k
e
n
s
 
t
o
g
e
t
h
e
r

C
h
a
n
g
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
r
a
c
t
i
o
n
s
 
t
o
 
p
e
r
c
e
n
t
a
g
e
s
.

5
.

2
 
=

1
3
.

2
5
6
 
4
 
1
0
0
 
=

1
4
.

2
5
6
 
4
 
.
0
1
 
=

6
.

1
 
=

1
5
.

2
.
5
6
 
4
 
1
0
 
=

7
.

3
 
=

1
6
.

2
5
.
6
 
4
 
1
0
0
 
=

1
7
.

.
2
5
6
 
4
 
.
0
0
1
 
=

8
.

3
 
=

1
8
.

1
0
.
8
M
4

C
h
a
n
g
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
e
r
c
e
n
t
a
g
e
s
 
t
o
 
f
r
a
c
t
i
o
n
s
.

(
r
e
d
u
c
e
 
t
o
 
l
o
w
e
s
t
 
t
e
r
m
s
)

1
9
.

1
.
0
8
1
7
3
2
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.
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1
8
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7
0
5
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5
%
 
=
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1
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=

U
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6
0
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2
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6
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2
/
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I
I
I
.

G
r
a
p
h
s

T
h
e
r
e
 
a
r
e
 
m
a
n
y
 
p
r
a
c
t
i
c
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
t
o
 
b
e

t
a
k
e
n
 
a
c
c
o
u
n
t
 
o
f
 
i
n
 
t
h
e
 
s
t
u
d
y
 
o
f
 
g
r
a
p
h
s
.

G
r
a
p
h
s
 
c
a
n
 
b
e
 
a
 
u
s
e
f
u
l
 
t
o
o
l
 
i
f
 
u
s
e
d
 
c
o
r
r
e
c
t
l
y
,

h
o
w
e
v
e
r
 
t
h
e
y
 
a
r
e
 
o
f
t
e
n
 
m
i
s
u
s
e
d
 
a
n
d
 
m
i
s
r
e
a
d
.

G
r
a
p
h
s
 
a
r
e
 
a
 
p
i
c
t
u
r
e
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
t
w
o
 
o
r

m
o
r
e
 
g
r
o
u
p
s
 
o
f
 
i
t
e
m
s
.

T
h
e
y
 
a
r
e
 
u
s
u
a
l
l
y
 
f
i
g
u
r
e
s

p
l
a
c
e
d
 
i
n
 
s
u
c
h
 
a
n
 
o
r
d
e
r
 
t
h
a
t
 
t
h
e
s
e
 
f
i
g
u
r
e
s
m
a
y

b
e
 
c
o
m
p
a
r
e
d
 
a
t
 
a
 
g
l
a
n
c
e
 
w
i
t
h
 
e
a
c
h
 
o
t
h
e
r
 
o
r
 
w
i
t
h

o
t
h
e
r
 
f
i
g
u
r
e
s
.

O
n
e
 
h
a
s
 
t
o
 
b
e
 
c
a
r
e
f
u
l
 
i
n
 
i
n
t
e
r
p
r
e
t
i
n
g
 
g
r
a
p
h
s

a
s
 
t
h
e
y
 
c
a
n
 
b
e
 
m
a
d
e
 
t
o
 
g
i
v
e
 
a
 
f
a
l
s
e
 
i
m
p
r
e
s
s
i
o
n
.

A
 
c
l
e
v
e
r
 
p
e
r
s
o
n
 
c
a
n
 
d
i
s
t
o
r
t
 
g
r
a
p
h
s
 
t
o
 
t
h
e
 
p
o
i
n
t

t
h
a
t
 
t
h
e
y
 
g
i
v
e
 
a
l
m
o
s
t
 
a
n
y
 
i
m
p
r
e
s
s
i
o
n
 
t
h
e

p
e
r
s
o
n

w
a
n
t
s
 
t
o
 
l
e
a
v
e
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
n
 
p
i
c
t
o
g
r
a
p
h
s
,

s
u
p
p
o
s
e
 
i
f
 
o
n
e
 
d
a
i
r
y
 
A
 
i
s
 
c
o
m
p
a
r
i
n
g
 
i
t
s
 
m
i
l
k

p
r
o
d
u
c
t
s
 
w
i
t
h
 
a
 
c
o
m
p
e
t
i
t
o
r
 
B
.

D
a
i
r
y
 
A
 
m
a
y
 
s
h
o
w

a
 
p
i
c
t
u
r
e
 
o
f
 
b
i
g
 
h
e
a
l
t
h
y
 
c
o
w
s
 
o
n
 
i
t
s
 
g
r
a
p
h
s
 
a
n
d

s
m
a
l
l
 
s
c
r
a
w
n
y
 
c
o
w
s
 
o
n
 
c
o
m
p
e
t
i
t
o
r
 
B
'
s
 
g
r
a
p
h
s

i
n
s
i
n
u
a
t
i
n
g
 
t
h
a
t
 
d
a
i
r
y
 
A
 
h
a
s
 
m
o
r
e
,
 
b
i
g
g
e
r
,

h
e
a
l
t
h
i
e
r
 
c
o
w
s
 
t
h
a
n
 
B
 
a
n
d
 
a
s
 
a
 
r
e
s
u
l
t
 
b
e
t
t
e
r

p
r
o
d
u
c
t
s
.

O
r
 
c
o
m
p
a
n
y
 
A
 
m
a
y
 
c
o
m
p
a
r
e
 
i
t
s
 
p
r
o
d
u
c
t
s

w
i
t
h
 
c
o
m
p
a
n
y
 
B
 
u
s
i
n
g
 
a
 
d
i
f
f
e
r
e
n
t
 
s
c
a
l
e
 
o
r
 
c
o
m
-

p
a
r
i
s
o
n
 
r
a
t
i
o
,
 
a
g
a
i
n
 
t
r
y
i
n
g
 
t
o
 
g
i
v
e
 
a
 
p
i
c
t
u
r
e

t
h
a
t
 
i
t
s
 
p
r
o
d
u
c
t
 
i
s
 
s
u
p
e
r
i
o
r
 
t
o
 
c
o
m
p
a
n
y
 
B
 
i
n

s
o
m
e
 
w
a
y
 
o
r
 
a
n
o
t
h
e
r
.

A
t
 
t
h
i
s
 
w
r
i
t
i
n
g
,
 
t
h
e
r
e
 
i
s
 
a
n
 
a
u
t
o
 
i
n
s
u
r
a
n
c
e

c
o
m
p
a
n
y
 
t
h
a
t
 
a
d
v
e
r
t
i
s
e
s
 
o
n
 
t
e
l
e
v
i
s
i
o
n
 
b
y
 
s
h
o
w
-

i
n
g
 
a
n
 
i
m
p
r
e
s
s
i
v
e
 
l
o
o
k
i
n
g
 
g
r
a
p
h
 
i
n
t
e
n
d
i
n
g
 
t
o

p
r
o
v
e
 
t
h
a
t
 
t
h
i
s
 
c
o
m
p
a
n
y
 
i
s
 
t
h
e
 
f
a
s
t
e
s
t
 
a
n
d

b
e
s
t
 
c
o
m
p
a
n
y
 
i
n
 
p
a
y
i
n
g
 
o
u
t
 
c
l
a
i
m
s
 
f
o
r
 
a
u
t
o

a
c
c
i
d
e
n
t
s
.

N
b
w
 
t
h
i
s
 
m
a
y
 
b
e
 
t
r
u
e
,
 
b
u
t
 
t
h
e
r
e

s
e
e
m
s
 
t
o
 
b
e
 
n
o
 
r
e
a
l
 
e
v
i
d
e
n
c
e
 
o
f
 
t
h
i
s
 
d
e
d
u
c
i
b
l
e

f
r
o
m
 
t
h
e
 
g
r
a
p
h
 
f
l
a
s
h
e
d
 
o
n
 
t
h
e
 
s
c
r
e
e
n
 
f
o
r
 
a

f
e
w
 
s
e
c
o
n
d
s
.

-
2
8
-
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T
h
e
r
e
 
i
s
 
a
n
 
o
l
d
 
a
d
a
g
e
 
t
o
 
t
h
e
 
e
f
f
e
c
t
 
t
h
a
t

"
F
i
g
u
r
e
s
 
d
o
n
'
t
 
l
i
e
,
 
b
u
t
 
l
i
a
r
s
 
d
o
 
f
i
g
u
r
e
"
 
a
n
d

t
h
i
s
 
c
a
n
 
b
e
 
a
p
p
l
i
e
d
 
t
o
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f

g
r
a
p
h
s
.

G
r
a
p
h
s
 
m
u
s
t
 
b
e
 
r
e
a
d
 
v
e
r
y
 
c
a
r
e
f
u
l
l
y
 
i
n

o
r
d
e
r
 
t
o
 
b
e
 
m
e
a
n
i
n
g
f
u
l
.

S
o
m
e
 
o
f
 
t
h
e
 
t
h
i
n
g
s
 
o
n
e
 
s
h
o
u
l
d
 
k
e
e
p
 
i
n
 
m
i
n
d
 
w
h
e
n

i
n
t
e
r
p
r
e
t
i
n
g
 
g
r
a
p
h
s
 
a
r
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

1
.

G
r
a
p
h
s
 
s
h
o
u
l
d
 
b
e
 
i
d
e
n
t
i
f
i
e
d
 
o
r
 
h
a
v
e
 
a
n
 
e
x
-

p
l
a
n
a
t
i
o
n
 
a
n
d
 
b
e
 
d
a
t
e
d
.

2
.

G
r
a
p
h
s
 
s
h
o
u
l
d
 
b
e
 
c
l
e
a
r
l
y
 
l
a
b
e
l
e
d
.

3
.

M
o
s
t
 
g
r
a
p
h
s
 
h
a
v
e
 
t
w
o
 
s
c
a
l
e
s
,
 
a
 
h
o
r
i
z
o
n
t
a
l

a
n
d
 
v
e
r
t
i
c
a
l
 
s
c
a
l
e
.

T
h
e
s
e
 
s
c
a
l
e
s
 
s
h
o
u
l
d

b
e
 
c
l
e
a
r
l
y
 
p
r
i
n
t
e
d
 
a
n
d
 
e
a
c
h
 
s
c
a
l
e
 
s
h
o
u
l
d

h
a
v
e
 
a
n
 
e
v
e
n
 
d
i
s
t
r
i
b
u
t
i
o
n
.

4
.

A
n
y
 
g
r
a
p
h
s
 
t
h
a
t
 
a
r
e
 
t
o
 
b
e
 
c
o
m
p
a
r
e
d
 
s
h
o
u
l
d

u
s
e
 
t
h
e
 
s
a
m
e
 
s
c
a
l
e
s
 
a
n
d
 
b
e
 
i
n
 
t
h
e
 
s
a
m
e

p
r
o
p
o
r
t
i
o
n
.

S
.

T
h
e
 
b
a
r
s
 
o
r
 
f
i
g
u
r
e
s
 
o
f
 
a
 
g
r
a
p
h
 
s
h
o
u
l
d
 
b
e

w
i
t
h
i
n
 
t
h
e
 
b
o
u
n
d
s
 
o
f
 
t
h
e
 
s
c
a
l
e
 
u
s
e
d
.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
r
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
g
r
a
p
h
s
 
i
s
 
o
f

e
x
t
r
e
m
e
 
i
m
p
o
r
t
a
n
c
e
:

a
 
g
r
a
p
h
 
c
a
n
 
s
o
m
e
t
i
m
e
s
 
p
r
o
-

d
u
c
e
 
a
 
c
l
e
a
r
e
r
,
 
f
a
s
t
e
r
 
c
o
m
p
r
e
h
e
n
s
i
o
n
 
o
f
 
a
 
s
e
t

o
f
 
n
u
m
e
r
i
c
a
l
 
f
a
c
t
s
 
t
h
a
n
 
c
a
n
 
a
n
y
 
o
t
h
e
r
 
m
e
t
h
o
d
 
o
f

p
r
e
s
e
n
t
a
t
i
o
n
.

"
A
 
p
i
c
t
u
r
e
 
i
s
 
o
f
t
e
n
 
w
o
r
t
h
 
a

t
h
o
u
s
a
n
d
 
w
o
r
d
s
.
"

D
i
f
f
e
r
e
n
t
 
e
x
a
m
p
l
e
s
 
o
f
 
g
r
a
p
h
s

c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
m
o
s
t
 
n
e
w
s
p
a
p
e
r
s
 
a
n
d
 
m
a
g
a
z
i
n
e
s
.

D
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
g
r
a
p
h
s
 
s
h
o
u
l
d
 
b
e
 
s
e
c
u
r
e
d

a
n
d
 
i
n
t
e
r
p
r
e
t
e
d
.



A
.

C
o
n
s
t
r
u
c
t
i
n
g
 
g
r
a
p
h
s

1
.

G
e
n
e
r
a
l
 
m
e
t
h
o
d
s
 
i
n
 
c
o
n
-

s
t
r
u
c
t
i
o
n
 
o
f
 
g
r
a
p
h
s

a
.

T
i
t
l
e
s

b
.

L
a
b
e
l
s
 
f
o
r
 
a
x
e
s

A
f
t
e
r
 
p
r
a
c
t
i
c
e
 
i
n
 
r
e
a
d
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f

g
r
a
p
h
s
,
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
t
h
e
i
r

o
w
n
.

S
t
u
d
e
n
t
s
 
c
a
n
 
s
e
c
u
r
e
 
t
h
e
i
r
 
o
w
n
 
d
a
t
a
 
f
o
r
 
s
o
m
e

p
r
o
b
l
e
m
s
,
 
e
i
t
h
e
r
:

1
.

D
i
r
e
c
t
l
y
 
f
r
o
m
 
l
i
f
e
 
(
k
e
e
p
 
d
a
i
l
y
 
t
e
m
p
e
r
a
t
u
r
e
s

f
o
r
 
a
 
w
e
e
k
 
o
r
 
s
o
,
 
o
r
 
e
v
e
n
 
h
o
u
r
l
y
 
t
e
m
p
e
r
a
t
u
r
e
s

f
o
r
 
o
n
e
 
d
a
y
)
;
 
t
h
e
 
f
a
m
i
l
y
 
b
u
d
g
e
t
;
 
s
c
o
r
e
s
 
o
n

f
o
o
t
b
a
l
l
 
o
r
 
o
t
h
e
r
 
g
a
m
e
s
,
 
e
t
c
.

2
.

F
r
o
m
 
d
a
t
a
 
p
r
e
s
e
n
t
e
d
 
i
n
 
a
l
m
a
n
a
c
s
 
a
n
d
 
o
t
h
e
r

p
u
b
l
i
c
a
t
i
o
n
s
.

T
h
e
 
l
a
t
e
s
t
 
a
l
m
a
n
a
c
 
p
r
o
v
i
d
e
s

s
u
c
h
 
i
n
t
e
r
e
s
t
i
n
g
 
d
a
t
a
 
a
s
 
b
a
t
t
i
n
g
 
a
v
e
r
a
g
e
s

o
f
 
b
a
s
e
b
a
l
l
 
p
l
a
y
e
r
s
,
 
b
i
g
 
l
e
a
g
u
e
 
s
t
a
n
d
i
n
g
s
,

w
o
r
l
d
 
r
e
c
o
r
d
s
 
i
n
 
s
k
i
 
j
u
m
p
i
n
g
,
 
s
w
i
m
m
i
n
g
,

t
r
a
c
k
,
 
e
t
c
.
;
 
g
e
o
g
r
a
p
h
i
c
a
l
 
o
r
 
h
i
s
t
o
r
i
c
a
l

d
a
t
a
 
s
u
c
h
 
a
s
 
p
o
p
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s

f
r
o
m
 
1
6
1
0
 
t
o
 
t
h
e
 
p
r
e
s
e
n
t
,
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f

t
h
e
 
p
o
p
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
U
.
,
S
.
 
b
y
 
r
a
c
e
 
(
N
e
g
r
o
,

w
h
i
t
e
,
 
I
n
d
i
a
n
,
 
e
t
c
.
)
;
 
t
h
e
 
f
e
d
e
r
a
l
 
i
n
c
o
m
e

t
a
x
 
f
o
r
 
d
i
f
f
e
r
e
n
t
 
i
n
c
o
m
e
s
 
f
o
r
 
r
e
c
e
n
t
 
y
e
a
r
s
;

w
e
a
t
h
e
r
 
i
n
f
o
r
m
a
t
i
o
n
 
s
u
c
h
 
a
s
 
r
a
i
n
f
a
l
l
,
 
t
e
m
-

p
e
r
a
t
u
r
e
s
,
 
w
i
n
d
.

I
n
 
c
o
n
s
t
r
u
c
t
i
n
g
 
g
r
a
p
h
s
,
 
c
e
r
t
a
i
n
 
o
v
e
r
-
a
l
l
 
p
r
i
n
-

c
i
p
l
e
s
 
s
h
o
u
l
d
 
b
e
 
f
o
l
l
o
w
e
d
:

1
.

H
a
v
e
 
a
 
c
l
e
a
r
 
t
i
t
l
e
 
e
x
p
l
a
i
n
i
n
g
 
t
h
e
 
m
e
a
n
i
n
g

o
f
 
t
h
e
 
g
r
a
p
h
,
 
p
r
i
n
t
e
d
 
n
e
a
t
l
y
 
a
c
r
o
s
s
 
t
h
e

t
o
p
 
o
r
 
b
o
t
t
o
m
.

2
.

F
o
r
 
p
i
c
t
o
g
r
a
p
h
s
,
 
b
a
r
 
a
n
d
 
l
i
n
e
 
g
r
a
p
h
s
,

l
a
b
e
l
 
b
o
t
h
 
t
h
e
 
v
e
r
t
i
c
a
l
 
a
n
d
 
h
o
r
i
z
o
n
t
a
l
 
a
x
e
s

c
l
e
a
r
l
y
.



c
.

D
e
t
e
r
m
i
n
i
n
g
 
t
h
e
 
s
c
a
l
e

d
.

R
o
u
n
d
i
n
g
 
o
f
f

3
.

T
o
 
f
i
n
d
 
a
 
s
u
i
t
a
b
l
e
 
s
c
a
l
e
 
(
o
r
 
t
h
e
 
n
u
m
b
e
r

a
s
s
i
g
n
e
d
 
t
o
 
e
a
c
h
 
s
p
a
c
e
)
,
 
d
i
v
i
d
e
 
t
h
e
 
l
a
r
g
e
s
t

n
u
m
b
e
r
 
b
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
p
a
c
e
s
 
a
v
a
i
l
a
b
l
e
 
a
n
d

u
s
e
 
t
h
e
 
n
e
x
t
 
l
a
r
g
e
r
 
s
u
i
t
a
b
l
e
 
n
u
m
b
e
r
:

1
,

2
,
 
4
,
 
5
,
 
1
0
,
 
S
O
,
 
1
0
0
,
 
S
O
O
,
 
1
0
0
0
,
 
e
t
c
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
f
 
8
,
2
5
6
 
i
s
 
t
h
e
 
l
a
r
g
e
s
t
 
n
u
m
-

b
e
r
 
o
n
 
t
h
e
 
l
i
s
t
,
 
a
n
d
 
t
h
e
r
e
 
a
r
e
 
2
0
 
s
p
a
c
e
s

a
v
a
i
l
a
b
l
e
,
 
8
,
2
5
6
 
d
i
v
i
d
e
d
 
b
y
 
2
0
 
e
q
u
a
l
s
 
4
0
0

(
a
p
p
r
o
x
i
m
a
t
e
l
y
)
.

U
s
e
 
e
i
t
h
e
r
 
5
0
0
 
o
r
 
1
0
0
0
 
f
o
r

e
a
c
h
 
s
p
a
c
e
.

T
h
i
s
 
p
r
o
c
e
d
u
c
e
 
w
i
l
l
 
t
e
n
d
 
t
o

p
r
o
d
u
c
e
 
a
 
g
r
a
p
h
 
l
a
r
g
e
 
e
n
o
u
g
h
 
t
o
 
g
t
v
e
 
a
 
c
l
e
a
r

p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
t
h
e
 
d
a
t
a
.

4
.

T
h
e
 
r
o
u
n
d
i
n
g
 
o
f
f
 
o
f
 
q
u
a
n
t
i
t
i
e
s
 
i
s
 
o
f
t
e
n
 
a

n
e
c
e
s
s
i
t
y
 
w
h
e
n
 
c
o
n
s
t
r
u
c
t
i
n
g
 
g
r
a
p
h
s
,
 
a
n
d

p
r
o
v
i
d
e
s
 
g
o
o
d
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
t
h
i
s
 
a
c
t
i
v
i
t
y
.

F
o
r
 
e
x
a
m
p
l
e
,
 
o
n
 
t
h
e
 
s
c
a
l
e
 
o
f
 
5
0
 
u
n
i
t
s
 
p
e
r

s
p
a
c
e
 
a
t
 
t
h
e
 
l
e
f
t
 
b
e
l
o
w
,
 
t
h
e
 
n
u
m
b
e
r
 
8
2
9

w
o
u
l
d
 
b
e
 
r
o
u
n
d
e
d
 
t
o
 
8
3
0
 
s
i
n
c
e
 
i
t
 
c
o
u
l
d
 
b
e

v
i
r
t
u
a
l
l
y
 
i
m
p
o
s
s
i
b
l
e
 
t
o
 
p
l
a
c
e
 
t
h
e
 
p
o
i
n
t
 
a
n
y

m
o
r
e
 
a
c
c
u
r
a
t
e
l
y
 
t
h
a
n
 
t
h
i
s
.

H
o
w
e
v
e
r
,
 
i
f
 
t
h
e

s
c
a
l
e
 
u
s
e
d
 
h
a
d
 
a
 
s
p
r
e
a
d
 
o
f
 
o
n
l
y
 
1
0
 
u
n
i
t
s
,

s
u
c
h
 
a
t
 
t
h
a
t
 
a
t
 
t
h
e
 
r
i
g
h
t
,
.
 
t
h
e
n
 
8
2
9
 
c
o
u
l
d

a
c
t
u
a
l
l
y
 
b
e
 
p
l
o
t
t
e
d
.

.
.
.
1
.
.
.A
e
.
,
e
,
0
.
8
2
9
 
o
r
 
8
3
0

I I 4 4 1
1

1
1

1
1

1
1

1



2
.

P
i
c
t
o
g
r
a
p
h
s

P
i
c
t
o
g
r
a
p
h
s
 
a
r
e
 
t
h
e
 
m
o
s
t
 
e
a
s
i
l
y
 
r
e
a
d
 
a
n
d
 
c
o
u
n
t
e
d
,

b
u
t
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
c
o
n
s
t
r
u
c
t
,
 
f
o
r
 
s
o
m
e

s
t
u
d
e
n
t
s
.

H
o
w
e
v
e
r
,
 
f
o
r
 
a
 
p
o
p
u
l
a
t
i
o
n
 
g
r
a
p
h
 
i
t

i
s
 
e
a
s
y
 
t
o
 
d
r
a
w
 
s
t
i
c
k
 
m
e
n
 
(
o
r
 
w
o
m
e
n
)
 
s
u
c
h
 
a
s

t
h
o
s
e
 
a
t
 
t
h
e
 
l
e
f
t
 
b
e
l
o
w
.

I
t
 
i
s
 
c
e
r
t
a
i
n
l
y
 
n
o
t

n
e
c
e
s
s
a
r
y
 
t
o
 
h
a
v
e
 
e
l
a
b
o
r
a
t
e
 
f
i
g
u
r
e
s
 
s
u
c
h
 
a
s

t
h
o
s
e
 
s
h
o
w
n
 
a
t
 
t
h
e
 
r
i
g
h
t
.

t
e
l
e
v
i
s
i
o
n
 
s
e
t
s

r
a
t
h
e
r
 
t
h
a
n



3
.

B
a
r
 
g
r
a
p
h
s

4
.

L
i
n
e
 
g
r
a
p
h
s

2
5

2
2

2
9

10
2
0

3
0

a
u
t
o
m
o
b
i
l
e
s

r
a
t
h
e
r
 
t
h
a
n

T
h
e
 
b
a
r
 
g
r
a
p
h
 
i
s
 
u
s
e
d
 
t
o
 
c
o
m
p
a
r
e
 
q
u
a
n
t
i
t
i
e
s
.

F
o
r
 
t
h
i
s
 
r
e
a
s
o
n
 
t
h
e
 
b
a
r
s
 
m
u
s
t
 
a
l
l
 
s
t
a
r
t
 
f
r
o
m

t
h
e
 
s
a
m
e
 
l
i
n
e
,
 
m
a
r
k
e
d
 
z
e
r
o
.

T
h
e
 
b
a
r
s
 
s
h
o
u
l
d
 
a
l
l
 
b
e
 
t
h
e
 
s
a
m
e
 
w
i
d
t
h
,
 
a
n
d

u
s
u
a
l
l
y
 
o
n
e
 
v
a
c
a
n
t
 
s
p
a
c
e
 
i
s
 
l
e
f
t
 
b
e
t
w
e
e
n
 
t
h
e
m
.

T
h
e
 
b
a
r
s
 
c
a
n
 
b
e
 
d
r
a
w
n
 
e
i
t
h
e
r
 
v
e
r
t
i
c
a
l
l
y
 
o
r

h
o
r
i
z
o
n
t
a
l
l
y
,
 
a
l
t
h
o
u
g
h
 
i
t
 
i
s
 
u
s
u
a
l
l
y
 
e
a
s
i
e
r
 
t
o

r
e
a
d
 
t
h
e
 
n
a
m
e
s
 
o
f
 
t
h
e
 
b
a
r
s
 
i
f
 
t
h
e
y
 
a
r
e
 
h
o
r
i
z
o
n
-

t
a
l
.

T
h
e
 
l
i
n
e
 
g
r
a
p
h
 
i
s
 
u
s
u
a
l
l
y
 
u
s
e
d
 
t
o
 
s
h
o
w
 
c
h
a
n
g
e
s

t
h
a
t
 
t
a
k
e
 
p
l
a
c
e
 
w
i
t
h
 
t
h
e
 
p
a
s
s
a
g
e
 
o
f
 
t
i
m
e
,

r
a
t
h
e
r
 
t
h
a
n
 
t
o
 
s
h
o
w
 
a
 
c
o
m
p
a
r
i
s
o
n
 
o
f
 
s
i
z
e
s
,
 
a
s

d
o
 
b
a
r
 
g
r
a
p
h
s
.

L
i
n
e
 
g
r
a
p
h
s
 
u
s
u
a
l
l
y
 
d
o
 
n
o
t

s
t
a
r
t
 
f
r
o
m
 
z
e
r
o
,
 
s
i
n
c
e
 
t
h
e
 
e
m
p
h
a
s
i
s
 
i
s
 
o
n
 
t
h
e

a
m
o
u
n
t
 
o
f
 
c
h
a
n
g
e
 
f
r
o
m
 
o
n
e
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
 
t
o

a
n
o
t
h
e
r
.

O
n
e
 
o
f
 
t
h
e
 
g
r
e
a
t
e
s
t
 
d
i
f
f
i
c
u
l
t
i
e
s
 
i
n
 
c
o
n
s
t
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u
c
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n
g
 
e
i
t
h
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r
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r
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r
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n
e
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r
a
p
h
s
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n
 
e
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t
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m
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t
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n
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e
 
P
o
s
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t
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e
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p
o
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t
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n
 
i
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b
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s
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p
l
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b
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c
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a
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l
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h
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3
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c
e
 
o
n
 
s
c
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p
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n
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i
v
i
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o
f
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r
e
e
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n
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i
n
 
1
0
 
a
p
p
r
o
x
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i
m
a
t
e
l
y
 
e
q
u
a
l
 
s
p
a
c
e
s
 
(
i
f
 
e
a
c
h
 
s
p
a
c
e
 
r
e
p
r
e
s
e
n
t
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1
0
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'
P
e
r
c
e
n
t
"
 
g
r
a
p
h
s
 
a
r
e
 
u
s
e
d
 
t
o
 
s
h
o
w
 
t
h
e
 
p
a
r
t
s

(
o
r
 
p
e
r
c
e
n
t
s
)
 
o
f
 
t
h
e
 
w
h
o
l
e
,
 
a
n
d
 
t
h
e
 
r
e
l
a
t
i
o
n
-

s
h
i
p
s
 
b
e
t
w
e
e
n
 
t
h
e
m
.

E
a
c
h
 
o
f
 
t
h
e
 
p
a
r
t
s
 
i
s

r
e
d
u
c
e
d
 
t
o
 
a
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
w
h
o
l
e
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t
h
e
n
 
r
e
p
r
e
-

s
e
n
t
e
d
 
a
s
 
a
 
s
e
c
t
o
r
 
o
f
 
a
 
c
i
r
c
l
e
 
o
r
 
a
 
s
e
c
t
i
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n
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f
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r
e
c
t
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n
g
l
e
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x
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m
p
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r
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l
u
e
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6
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r
e
e
n
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8
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h
i
t
e

S
i
n
c
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h
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o
t
a
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r
e
d
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1
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2
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t
h
e

w
h
i
l
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%
.

I
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h
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a
m
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b
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u
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5
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2
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2
5
%
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g
r
e
e
n
 
i
s
 
3
0
%
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n
d
 
w
h
i
t
e
 
i
s
 
4
0
%
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a
c
h
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f
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h
e
s
e
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s
t
 
b
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d
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r
 
o
f
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h
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c
i
r
c
l
e
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i
e
c
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o
f
 
p
i
e
)
.
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n
c
e
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h
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o
l
e
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i
r
c
l
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3
6
0
 
d
e
g
r
e
e
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o
r
 
1
8
 
d
e
g
r
e
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s
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h
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b
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u
e
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2
5
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3
6
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9
0
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r
e
e
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i
n
 
l
i
k
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n
n
e
r
 
t
h
e
 
g
r
e
e
n
 
i
s
 
1
0
8
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e
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r
e
e
s
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n
d
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h
e
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h
i
t
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1
4
4
 
d
e
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r
e
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s
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f
 
t
h
e
 
c
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r
c
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h
i
s
 
l
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n
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s
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c
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f
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c
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r
c
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c
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e
p
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n
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e
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.
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i
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e
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c
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n
t
s
 
a
r
e
 
d
e
c
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m
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c
a
n
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n
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m
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b
e
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t
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n
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d
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e
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e
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r
e
e
s

o
b
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a
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n
e
d
 
f
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o
m
 
t
h
e
m
 
r
o
u
n
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d
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e
 
n
e
a
r
e
s
t
 
w
h
o
l
e

n
u
m
b
e
r
 
i
f
 
d
e
s
i
r
e
d
.
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M
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r
 
R
e
a
d
i
n
g
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n
d
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i
l
l
i
n
g

A
.

H
o
w

o
 
r
e
a
d
 
a
 
g
a
s
 
m
e
t
e
r
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v
k"
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T
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G
a
s
 
i
s
 
m
e
a
s
u
r
e
d
 
i
n
 
c
u
b
i
c
 
f
e
e
t
.

N
o
t
i
c
e
 
d
i
r
e
c
-

t
i
o
n
 
o
f
 
e
a
c
h
 
p
o
i
n
t
e
r
 
o
n
 
m
e
t
e
r
.

R
e
a
d
 
t
h
e

n
u
m
b
e
r
 
j
u
s
t
 
p
a
s
s
e
d
.

F
o
u
r
 
t
o
p
 
d
i
a
l
s
 
a
r
e
 
r
e
a
d

i
n
 
h
u
n
d
r
e
d
s
 
o
f
 
c
u
b
i
c
 
f
e
e
t
,
 
r
e
a
d
 
a
s
 
C
.
 
C
.
 
F
.

G
a
s
 
c
o
n
s
u
m
e
d
 
i
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
f
r
o
m
 
o
n
e
 
r
e
a
d
-

i
n
g
 
t
o
 
t
h
e
 
n
e
x
t
.

B
.

R
a
t
e
 
a
n
d
 
b
i
l
l
i
n
g
 
f
o
r
 
c
o
n
s
u
m
e
d
 
g
a
s

C
o
s
t
 
o
f
 
g
a
s
 
c
o
n
s
u
m
e
d
 
i
s
 
p
r
o
r
a
t
e
d
.

-
3
7
-
-

1
.

P
r
o
r
a
t
e
d
 
w
o
u
l
d
 
b
e
 
e
x
p
l
a
i
n
e
d
 
a
s
 
a
 
m
e
t
h
o
d

t
h
e
 
g
a
s
 
c
o
m
p
a
n
y
 
h
a
s
 
e
s
t
a
b
l
i
s
h
e
d
 
f
o
r
 
c
o
m
-

p
u
t
i
n
g
 
t
h
e
 
c
o
s
t
 
o
f
 
t
h
e
i
r
 
p
r
o
d
u
c
t
,
.

C
o
m
m
o
d
i

c
h
a
r
 
e
s

h
u
n
d
r
e
d
 
c
u
b
i
c
 
f
e
e
t
)

F
i
r
s
t
 
1
0
 
c
.
c
.
f
.
.
 
u
s
e
d
 
p
e
r
 
m
o
.
 
.
2
2
4
!
 
p
e
r
 
c
.
c
.
f
.

N
e
x
t
 
1
0
 
c
.
c
.
f
.
 
u
s
e
d
 
p
e
r
 
m
o
.

.
1
9
4
!
 
p
e
r
 
c
.
c
.
f
.

N
e
x
t
 
3
0
 
c
.
c
.
f
.
 
u
s
e
d
 
p
e
r
 
m
o
.

.
1
2
4
!
 
p
e
r
 
c
.
c
.
f
.

O
v
e
r
 
5
0
 
c
.
c
.
f
.
 
u
s
e
d
 
p
e
r
 
m
o
.

.
1
0
4
!
 
p
e
r
 
c
.
c
.
f
.

M
i
n
i
m
u
m
 
B
i
l
l
 
-
 
F
i
x
e
d
 
c
h
a
r
 
e
 
$
1
.
0
0

D
i
s
c
u
s
s
 
f
i
x
e
d
 
c
h
a
r
g
e
s
 
a
n
d
 
s
a
l
e
s
 
t
a
x
.

2
.

A
 
f
i
x
e
d
 
c
h
a
r
g
e
 
i
s
 
a
 
f
e
e
 
p
a
i
d
 
b
y
 
t
h
e
 
c
u
s
-

t
o
m
e
r
 
f
o
r
 
t
h
e
 
c
o
n
v
e
n
i
e
n
c
e
 
o
f
f
e
r
e
d
 
h
i
m
 
a
n
d

f
o
r
 
t
h
e
 
c
o
s
t
 
o
f
 
b
i
l
l
i
n
g
.

T
h
e
r
e
 
i
s
 
u
s
u
a
l
l
y

a
n
 
i
n
i
t
i
a
l
 
f
i
x
e
d
 
c
h
a
r
g
e
 
f
b
r
 
c
o
n
n
e
c
t
i
n
g
 
o
r

t
u
r
n
i
n
g
 
o
n
 
g
a
s
 
s
e
r
v
i
c
e
.

S
a
l
e
s
 
t
a
x
 
i
s
 
a
d
d
e
d
 
t
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t
h
e
 
c
o
s
t
 
j
u
s
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h
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n
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o
t
h
e
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r
e
t
a
i
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o
m
m
o
d
i
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t
e
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u
b
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F
e
e
t

U
s
e
 
d
r
a
w
i
n
g
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a
n
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o
c
k
-
u
p
s
.

D
e
v
e
l
o
p
 
p
r
o
b
l
e
m
s
.

R
e
a
d
 
t
h
e
 
n
u
m
b
e
r
 
j
u
s
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p
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e
d
 
b
y
 
t
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e
 
p
o
i
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F
o
u
r
 
d
i
a
l
s
 
a
r
e
 
r
e
a
d
,
 
f
r
o
m
 
l
e
f
t
 
t
o
 
r
i
g
h
t
,
 
i
n

K
W
H
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
m
o
n
t
h
l
y
 
r
e
a
d
-

i
n
g
s
 
i
s
 
t
h
e
 
a
m
o
u
n
t
 
u
s
e
d
.

D
.

D
e
f
i
n
e
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K
i
l
o
w
a
t
t
 
H
o
u
r
s
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c
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n
e
r
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r
r
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o
f
 
o
n
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a
m
p
e
r
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u
n
d
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o
t
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t
i
a
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d
i
f
-
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r
e
n
c
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o
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n
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o
l
t
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.
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l
o
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a
t
t

1
0
0
0
 
w
a
t
t
s
 
o
f
 
e
l
e
c
t
r
i
c
 
e
n
e
r
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y
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.
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p
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n
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a
c
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o
u
n
t

2
.
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S
i
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n
a
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e
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r
d
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h
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e
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o
s
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t
 
s
l
i
p

3
.

4
.

E
n
d
o
r
s
e
m
e
n
t
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f
 
C
h
e
c
k
s

4
.
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t
u
b
 
i
s
 
a
 
r
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c
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r
d
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f
 
e
x
p
e
n
d
i
t
u
r
e
s
 
a
n
d

a
 
c
a
n
c
e
l
l
e
d
 
c
h
e
c
k
 
i
s
 
a
 
r
e
c
e
i
p
t
 
o
f
 
p
a
y
m
e
n
t

m
a
d
e
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T
h
e
 
s
i
g
n
a
t
u
r
e
 
o
n
 
t
h
e
 
s
i
g
n
a
t
u
r
e
 
c
a
r
d
 
s
h
o
u
l
d

b
e
 
i
n
 
t
h
e
 
h
a
b
i
t
u
a
l
 
h
a
n
d
w
r
i
t
i
n
g
 
o
f
 
t
h
e
 
d
e
-

p
o
s
i
t
o
r
.

T
h
i
s
 
s
i
g
n
a
t
u
r
e
 
s
h
o
u
l
d
 
a
l
w
a
y
s
 
b
e

u
s
e
d
 
i
n
 
d
o
i
n
g
 
b
u
s
i
n
e
s
s
 
w
i
t
h
 
t
h
e
 
b
a
n
k
 
f
o
r

p
r
o
t
e
c
t
i
o
n
 
o
f
 
t
h
e
 
d
e
p
o
s
i
t
o
r
.

D
e
p
o
s
i
t
 
s
l
i
p
s
 
b
e
a
r
 
t
h
e
 
d
a
t
e
 
o
f
 
d
e
p
o
s
i
t
,

t
o
t
a
l
 
s
u
m
 
o
f
 
c
u
r
r
e
n
c
y
 
a
n
d
 
t
o
t
a
l
 
s
u
m
 
o
f

c
o
i
n
s
.

C
h
e
c
k
s
 
a
r
e
 
l
i
s
t
e
d
 
s
e
p
a
r
a
t
e
l
y
 
b
y

b
a
n
k
 
n
u
m
b
e
r
s
.

(
B
r
i
n
g
 
i
n
 
c
a
n
c
e
l
l
e
d
 
c
h
e
c
k
s

a
n
d
 
s
t
u
b
s
.
)

C
h
e
c
k
s
 
a
r
e
 
e
n
d
o
r
s
e
d
 
o
n
l
y
 
w
h
n
 
r
e
a
d
y
 
t
o
 
b
e

c
a
s
h
e
d
 
o
r
 
d
e
p
o
s
i
t
e
d
.

C
h
e
c
k
s
 
a
r
e
 
e
n
d
o
r
s
e
d

a
c
r
o
s
s
 
t
h
e
 
s
t
u
b
 
e
n
d
 
o
f
 
t
h
e
 
r
e
v
e
r
s
e
 
s
i
d
e
.

T
h
r
e
e
 
t
y
p
e
s
 
o
f
 
e
n
d
o
r
s
e
m
e
n
t
 
a
r
e
:

a
.

I
n
 
b
l
a
n
k
-
P
a
y
a
b
l
e
 
t
o
 
a
p
y
 
p
e
r
s
o
n

b
.

I
n
 
f
u
l
l
 
-
 
P
a
y
a
b
l
e
 
t
o
 
a
 
c
e
r
t
a
i
n
 
p
e
r
s
o
n

o
r
 
c
o
m
p
a
n
y

c
.

R
e
s
t
r
i
c
t
e
d
 
e
n
d
o
r
s
e
m
e
n
t
 
i
s
 
u
s
u
a
l
l
y
 
u
s
e
d

i
n
 
m
a
k
i
n
g
 
d
e
p
o
s
i
t
s
 
b
y
 
m
a
i
l
.

T
h
e
 
e
n
-

d
o
r
s
e
m
e
n
t
 
i
s
 
"
f
o
r
 
d
e
p
o
s
i
t
 
o
n
l
y
"
 
f
o
l
l
o
w
e
d

b
y
 
t
h
e
 
n
a
m
e
 
o
f
 
t
h
e
 
p
a
y
e
e
'
s
 
b
a
n
k
 
a
n
d
 
"
t
o

t
h
e
 
a
c
c
o
u
n
t
 
o
f
"
 
f
o
l
l
o
w
e
d
 
b
y
 
t
h
e
 
p
a
y
e
e
/
s

e
n
d
o
r
s
e
m
e
n
t
 
a
n
d
 
h
i
s
 
n
u
M
b
e
r
.



5
.

C
h
e
c
k
 
w
r
i
t
i
n
g

6
.

P
r
e
c
a
u
t
i
o
n
s

B
.

S
a
l
e
s
 
s
l
i
p
s
 
a
n
d
 
r
e
c
e
i
p
t
s

1
.

W
h
a
t
 
i
s
 
a
 
s
a
l
e
s
 
s
l
i
p
?

2
.

T
r
a
n
s
a
c
t
i
o
n
 
e
n
t
r
i
e
s

3
.

W
h
a
t
 
i
s
 
a
 
r
e
c
e
i
p
t
?

S
.

T
h
e
 
s
t
u
b
 
i
s
 
f
i
l
l
e
d
 
i
n
 
f
i
r
s
t
.

O
n
 
t
h
e

c
h
e
c
k
,
 
a
l
l
 
w
r
i
t
i
n
g
 
s
h
o
u
l
d
 
s
t
a
r
t
 
a
t
 
t
h
e

e
x
t
r
e
m
e
 
l
e
f
t
 
o
f
 
t
h
e
 
s
p
a
c
e
 
p
r
o
v
i
d
e
d
.

T
h
e

a
m
o
u
n
t
 
o
f
 
t
h
e
 
c
h
e
c
k
 
s
h
o
u
l
d
 
b
e
 
f
i
r
s
t

w
r
i
t
t
e
n
 
a
s
 
a
 
d
e
c
i
m
a
l
;
 
t
h
e
n
 
w
r
i
t
t
e
n
 
a
g
a
i
n

i
n
 
w
o
r
d
s
,
 
w
i
t
h
 
t
h
e
 
c
e
n
t
s
 
w
r
i
t
t
e
n
 
a
s
 
f
r
a
c
-

t
i
o
n
s
 
o
f
 
1
0
0
.

6
.

U
s
e
 
i
n
k
 
o
n
l
y
-
-
n
e
v
e
r
 
p
e
n
c
i
l
.

B
e
 
s
u
r
e
 
t
h
e

c
h
e
c
k
 
a
m
o
u
n
t
s
 
i
n
 
d
e
c
i
r
.
 
a
l
s
 
a
n
d
 
i
n
 
w
r
i
t
i
n
g

a
r
e
 
t
h
e
 
s
a
m
e
.

A
v
o
i
d
 
o
v
e
r
d
r
a
w
a
l
 
b
y
 
k
e
e
p
i
n
g

a
c
c
u
r
a
t
e
 
a
c
c
o
u
n
t
 
o
n
 
t
h
e
 
s
t
u
b
s
.

N
e
v
e
r

c
o
r
r
e
c
t
 
o
r
 
c
h
a
n
g
e
 
a
 
c
h
e
c
k
;
 
v
o
i
d
 
t
h
e
 
o
l
d

c
h
e
d
k
 
a
n
d
 
w
r
i
t
e
 
a
n
o
t
h
e
r
 
o
n
e
.

7
.

K
e
e
p
 
c
a
n
c
e
l
l
e
d
 
c
h
e
c
k
s
 
a
s
 
p
r
o
o
f
 
o
f
 
p
a
y
m
e
n
t
,

f
o
r
 
i
n
c
o
m
e
 
t
a
x
:
p
u
r
p
o
s
e
s
 
a
n
d
 
t
o
 
r
e
c
o
n
c
i
l
e

t
h
e
 
a
c
c
o
u
n
t
.

1
.

A
 
s
a
l
e
s
 
s
l
i
p
 
i
s
 
t
h
e
 
c
u
s
t
o
m
e
r
'
s
 
r
e
c
o
r
d
 
o
f

a
 
t
r
a
n
s
a
c
t
i
o
n
;
 
i
t
s
 
d
u
p
l
i
c
a
t
e
 
i
s
 
t
h
e
 
c
o
m
-

p
a
n
y
'
s
 
r
e
c
o
r
d
.

2
.

T
h
e
 
q
u
a
n
t
i
t
y
,
 
d
e
s
c
r
i
p
t
i
o
n
,
 
u
n
i
t
 
p
r
i
c
e
,
a
n
d

t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
a
a
c
h
 
i
t
e
m
 
o
f
 
m
e
r
c
h
a
n
d
i
s
e

i
s
 
l
i
s
t
e
d
.

I
f
 
a
 
c
h
a
r
g
e
 
a
c
c
o
u
n
t
,
 
t
h
e
 
c
u
s
-

t
o
m
e
r
'
s
 
s
i
g
n
a
t
u
r
e
 
i
s
 
a
d
d
e
d
.

S
e
c
u
r
i
n
g
 
a

r
e
c
e
i
p
t
 
f
o
r
 
e
a
c
h
 
p
u
r
c
h
a
s
e
 
i
s
 
g
o
o
d
 
b
u
s
i
n
e
s
s

p
r
a
c
t
i
c
e
.

3
.

"
P
a
i
d
,
"
 
w
i
t
h
 
d
a
t
e
 
a
n
d
 
c
l
e
r
k
'
s
 
i
n
i
t
i
a
l
s
o
n

c
u
s
t
o
m
e
r
'
s
 
s
a
l
e
s
 
s
l
i
p
 
i
s
 
t
h
e
 
s
i
m
p
l
i
e
s
t

r
e
c
e
i
p
t
.

A
 
r
e
c
e
i
p
t
 
i
s
 
a
 
w
r
i
t
t
e
n
 
s
t
a
t
e
m
e
n
t

o
f
 
s
o
m
e
 
s
o
r
t
 
s
h
o
w
i
n
g
 
t
h
a
t
 
a
 
s
u
m
 
o
f
 
m
o
n
e
y

o
r
 
s
o
m
e
 
o
t
h
e
r
 
i
t
e
m
 
h
a
s
 
b
e
e
n
 
a
c
c
e
p
t
e
d
.

A
m
o
n
e
y
 
r
e
c
e
i
p
t
 
s
h
o
u
l
d
 
n
a
m
e
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f



C
.

C
o
u
n
t
i
n
g
 
c
h
a
n
g
e

p
a
y
m
e
n
t
.

A
 
r
e
n
t
 
r
e
c
e
i
p
t
 
m
u
s
t
 
i
n
c
l
u
d
e
 
t
h
e

a
d
d
r
e
s
s
 
o
f
 
t
h
e
 
r
e
n
t
a
l
,
 
t
i
m
e
 
c
o
v
e
r
e
d
 
b
y

t
h
e
 
p
a
y
m
e
n
t
,
 
a
n
d
 
c
o
r
r
e
c
t
 
d
a
t
e
s
 
f
o
r
 
t
h
e
 
p
a
y
-

m
e
n
t
.

W
h
e
n
 
a
 
p
e
r
s
o
n
'
s
 
m
o
n
e
y
 
i
s
 
a
c
c
e
p
t
e
d
 
i
t
 
s
h
o
u
l
d

b
e
 
k
e
p
t
 
s
e
p
a
r
a
t
e
 
f
r
o
m
 
a
l
l
 
o
t
h
e
r
 
m
o
n
e
y
 
u
n
t
i
l

t
h
e
 
c
h
a
n
g
e
 
i
s
 
c
o
u
n
t
e
d
.

S
t
a
t
e
 
t
h
e
 
a
m
o
u
n
t
 
o
f

t
h
e
 
p
u
r
c
h
a
s
e
,
 
t
h
e
n
,
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
t
h
e
 
s
m
a
l
l
e
s
t

d
e
n
o
m
i
n
a
t
i
o
n
s
 
o
f
 
c
o
i
n
s
 
o
r
 
b
i
l
l
s
,
 
"
c
o
u
n
t
 
b
a
c
k
"

t
o
 
t
h
e
 
c
u
s
t
o
m
e
r
.

D
.

P
e
r
c
e
n
t
a
g
e

1
.

W
h
y
 
i
s
 
t
h
e
 
k
n
o
w
l
e
d
g
e
 
o
f
 
p
e
r
c
e
n
t
a
g
e

u
s
e
f
u
l
?

1
.

2
.

M
e
a
n
i
n
g
 
o
f
 
p
e
r
c
e
n
t

2
.

3
.

R
e
l
a
t
i
o
n
s
h
i
p
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
d
e
c
i
m
a
l
s
,

a
n
d
 
p
e
r
c
e
n
t
s

3
.

4
.

P
r
o
b
l
e
m
s
 
u
s
i
n
g
 
p
e
r
c
e
n
t
;
 
p
e
r
c
e
n
t

o
f
 
i
n
c
r
e
a
s
e
 
o
r
 
d
e
c
r
e
a
s
e

4
.

D
i
s
c
o
u
n
t
s
,
 
m
a
r
k
-
u
p
s
,
 
p
r
o
f
i
t
 
a
n
d
 
l
o
s
s
,
 
i
n
-

t
e
r
e
s
t
,
 
c
o
m
m
i
s
s
i
o
n
s
,
 
t
a
x
e
s
j
a
n
d
 
b
u
d
g
e
t
i
n
g

a
r
e
 
o
n
l
y
 
a
 
f
e
w
 
o
f
 
t
h
e
 
p
r
a
c
t
i
c
a
l
 
u
s
e
s
 
o
f

p
e
r
c
e
n
t
a
g
e
.

F
a
c
i
l
i
t
y
 
i
n
 
u
s
i
n
g
 
p
e
r
c
e
n
t
a
g
e

s
i
m
p
l
i
f
i
e
s
 
t
h
e
 
c
o
m
p
l
i
c
a
t
e
d
 
u
s
e
 
o
f
 
f
r
a
c
-

t
i
o
n
s
.

"
P
e
r
c
e
n
t
"
 
a
n
d
 
"
V
 
b
o
t
h
 
m
e
a
n
 
"
h
u
n
d
r
e
d
t
h
s
.
"

T
o
 
c
h
a
n
g
e
 
a
n
y
 
n
u
m
b
e
r
 
t
o
 
a
 
p
e
r
c
e
n
t
,
 
m
u
l
t
i
p
l
y

b
y
 
1
0
0
 
a
n
d
 
a
d
d
 
t
h
e
 
%
 
s
i
g
n
.

S
t
r
e
s
s
 
m
e
t
h
o
d
s
 
o
f
 
o
b
t
a
i
n
i
n
g
 
e
q
u
i
v
a
l
e
n
t
s

f
o
r
 
p
e
r
c
e
n
t
s
,
 
d
e
c
i
m
a
l
 
a
n
d
 
c
o
m
m
o
n
 
f
r
a
c
t
i
o
n
s
.

E
v
e
r
y
 
n
u
m
b
e
r
 
c
a
n
 
b
e
 
w
r
i
t
t
e
n
 
a
s
 
a
 
d
e
c
i
m
a
l
,

f
r
a
c
t
i
o
n
s
o
r
 
p
e
r
c
e
n
t
.

E
x
a
m
p
l
e
:

4
.
5
 
=
 
4
5
 
=
 
4
5
0
 
=
 
4
5
0
%

I
l
i

T
M

T
h
e
 
t
h
r
e
e
 
t
h
i
n
g
s
 
t
o
 
c
o
n
s
i
d
e
r
 
i
n
 
p
e
r
c
e
n
t
a
g
e

p
r
o
b
l
e
m
s
 
a
r
e
 
t
h
e
 
w
h
o
l
e
,
 
p
a
r
t
.
t
a
n
d
 
p
e
r
c
e
n
t
.

T
w
o
 
o
f
 
t
h
e
 
t
h
r
e
e
 
m
u
s
t
 
b
e
 
g
i
v
e
n
 
d
i
r
e
c
t
l
y
 
o
r

i
n
d
i
r
e
c
t
l
y
 
i
n
 
o
r
d
e
r
 
t
o
 
f
i
n
d
 
t
h
e
 
t
h
i
r
d
.



a
.

R
u
l
e
s
 
t
o
 
l
e
a
r
n
 
a
n
d
 
u
s
e

1
.

G
i
v
e
n
 
t
h
e
 
w
h
o
l
e
 
a
n
d
 
p
e
r
c
e
n
t
,
 
t
o

f
i
n
d
 
t
h
e
 
p
a
r
t
:

E
x
a
m
p
l
e
:

J
o
h
n
 
h
a
d
 
$
1
0
.

I
f
 
h
e

s
p
e
n
t
 
5
%
 
o
f
 
i
t
,
 
h
o
w
 
m
u
c
h
 
d
i
d
 
h
e

s
p
e
n
d
?

U
s
e
 
W
 
x
 
%
 
=
 
P

2
.

G
i
v
e
n
 
t
h
e
 
w
h
o
l
e
 
a
n
d
 
p
a
r
t
,
 
t
o

/
f
i
n
d
 
t
h
e
 
p
e
r
c
e
n
t
:

\
-
-
1

E
x
a
m
p
l
e
:

J
o
h
n
 
h
a
d
 
$
1
0
.

I
f
 
h
e

s
p
e
n
t
 
$
2
,
 
w
h
a
t
 
p
e
r
c
e
n
t
 
o
f
 
h
i
s

m
o
n
e
y
 
d
i
d
 
h
e
 
s
p
e
n
d
?

U
s
e
 
P
 
=
 
W

3
.

G
i
v
e
n
 
p
a
r
t
 
a
n
d
 
p
e
r
c
e
n
t
,
 
t
o
 
f
i
n
d

t
h
e
 
w
h
o
l
e
:

E
x
a
m
p
l
e
:
.
 
F
i
n
d
 
h
o
w
 
m
u
c
h
 
m
o
n
e
y

J
o
h
n
 
h
a
d
 
b
e
f
o
r
e
 
h
e
 
s
p
e
n
t
 
$
4
 
w
h
i
c
h

w
a
s
 
2
5
%
 
o
f
 
h
i
s
 
m
o
n
e
y
.

U
s
e
 
P
 
=
 
W

\ M
oo

.

b
.

T
o
 
c
h
a
n
g
e
 
p
e
r
c
e
n
t
 
t
o
 
f
r
a
c
t
i
o
n
s
,
 
d
r
o
p

t
h
e
 
p
e
r
c
e
n
t
 
s
i
g
n
 
a
n
d
 
w
r
i
t
e
 
t
h
e
 
n
u
m
b
e
r

a
s
 
a
 
f
r
a
c
t
i
o
n
 
w
i
t
h
 
1
0
0
 
a
s
 
t
h
e
 
d
e
n
o
m
i

n
a
t
o
r
.

c
.

T
o
 
c
h
a
n
g
e
 
p
e
r
c
e
n
t
 
t
o
 
a
 
d
e
c
i
m
a
l
,
 
d
r
o
p

t
h
e
 
p
e
r
c
e
n
t
 
s
i
g
n
 
a
n
d
 
m
o
v
e
 
t
h
e
 
d
e
c
i
m
a
l

p
o
i
n
t
 
t
w
o
 
p
l
a
c
e
s
 
t
o
 
t
h
e
 
l
e
f
t
.



d
.

T
o
 
c
h
a
n
g
e
 
a
 
f
r
a
c
t
i
o
n
 
t
o
 
p
e
r
c
e
n
t
,

c
h
a
n
g
e
 
t
h
e
 
f
r
a
c
t
i
o
n
 
t
o
 
a
 
d
e
c
i
m
a
l

f
r
a
c
t
i
o
n
,
 
t
h
e
f
l
 
m
o
v
e
 
t
h
e
 
d
e
c
i
m
a
l
 
p
o
i
n
t

t
w
o
 
p
l
a
c
e
s
 
t
o
 
t
h
e
 
r
i
g
h
t
 
a
n
d
 
a
n
n
e
x
 
t
h
e

p
e
r
c
e
n
t
 
s
i
g
n
.

e
.

T
h
e
 
t
h
r
e
e
 
b
a
s
i
c
 
t
y
p
e
s
 
o
f
 
p
e
r
c
e
n
t
a
g
e
 
m
a
y

b
e
 
t
r
e
a
t
e
d
 
a
s
 
o
n
e
 
c
a
s
e
 
t
h
r
o
u
g
h
 
t
h
e
 
u
s
e

o
f
 
p
r
o
p
o
r
t
i
o
n
.

1
.

F
i
n
d
 
2
5
%
 
o
f
 
1
2

E
x
a
m
p
l
e
:

N
 
=
 
2
5

1
2

1
0
0

1
0
0
 
N
 
=
 
3
0
0

N
 
=
 
3

2
.

W
h
a
t
 
p
e
r
c
e
n
t
 
o
f
 
1
2
 
i
s
 
3
?

E
x
a
m
p
l
e
:

N
=
 
3

1
0
0

1
2
-

1
2
 
N
 
=
 
3
0
0

N
 
=
 
2
5

3
.

2
5
%
 
o
f
 
w
h
a
t
 
n
u
m
b
e
r

is
3
?

E
x
a
r
v
1
e
:

3
 
=
 
2
5

N
1
0
0

2
5
 
N
 
=
 
3
0
0

N
 
=
 
1
2

-
4
3
-



Z
.

I
n
t
e
r
e
s
t

2
.

I
n
t
r
o
d
u
c
t
i
o
n

I
.

I
n
t
e
r
e
s
t
 
i
s
 
t
h
e
 
m
o
n
e
y
 
p
a
i
d
 
f
o
r
 
t
h
e
u
s
e
 
o
f

m
on

eY
-

M
o
n
e
y
 
b
o
r
r
o
w
e
d
 
o
r
 
i
n
v
e
s
t
e
d
 
i
s
 
c
a
l
l
e
d
 
t
h
e

p
r
i
n
c
i
p
a
l
.

2
.

E
xp

la
na

tio
n 

of
 te

rm
s 

in
 s

im
pl

e
in

te
re

st
 f

uz
un

da
 a

nd
 v

ai
ne

 o
f

f
o
r
m
u
l
a
 
i
n
 
i
n
t
e
r
e
s
t
 
p
r
o
b
l
e
m
s

3.
D

if
fe

re
nc

e 
be

tw
ee

n 
si

m
pl

e 
an

d
c
o
m
p
o
u
n
d
 
i
n
t
e
r
e
s
t
;
 
c
o
p
p
o
u
n
i

in
te

re
st

 'M
to

 le
s

44

I
n
t
e
r
e
s
t
 
i
s
 
u
s
u
a
l
l
y
 
e
x
p
r
e
s
s
e
d
a
s
 
a
 
p
e
r
-

c
e
n
t
 
o
f
 
t
h
e
 
p
r
i
n
c
i
p
a
l
.

T
h
i
s
 
p
e
r
c
e
n
t
 
i
s

ca
lle

d
t
h
e
 
r
a
t
e
 
o
f
 
i
n
t
e
r
e
s
t
 
e
x
p
r
e
s
s
e
d

a
s
-

2.
B
y
 
s
U
b
s
t
i
t
u
t
i
o
n

of
 th

re
e

k
n
o
w
n
 
t
e
r
m
s
 
i
n
 
t
h
e

f
o
r
m
u
l
a
 
f
O
r
 
s
i
m
p
l
e
 
i
n
t
e
r
e
s
t
 
(
i

=
 
p
i
t
)
,
 
t
h
e

f
o
u
r
t
h
 
t
e
r
m
 
m
a
y
 
b
e
 
f
o
u
n
d
.

S
t
r
e
s
s
 
t
h
e
 
u
s
e

o
f
 
t
h
i
s
 
f
o
r
m
u
l
a
.

i
 
=
 
i
n
t
e
r
e
s
t
 
i
n
 
m
o
n
e
y

t
 
=
 
t
i
m
e
 
i
n
 
y
e
a
r
s

p 
=

 p
ri

nc
ip

al
r 

=
 r

at
e 

in
 p

er
ce

nt
3
.

S
i
m
p
l
e
 
i
n
t
e
r
e
s
t
 
i
s
 
a
 
c
e
r
t
a
i
n
 
%
 
o
f
 
t
h
e

i
n_

lc
ja

ar
il;

c
o
m
p
o
u
n
d
 
i
a
t
e
r
e
s
t
 
i
s
 
a
 
c
e
r
t
a
i
n

Z
of

t
h
e
 
a
m
o
u
n
t
.
"
 
(
A
m
o
u
n
t
 
i
s
 
t
h
e
 
i
n
t
e
r
e
s
t

a
d
d
e
d
 
t
o
 
t
h
e
 
p
r
i
n
c
i
p
a
l
.
)

A
 
g
r
a
p
h
 
s
h
o
w
i
n
g

t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
s
i
m
p
l
e
 
a
n
d

c
o
m
-

p
o
u
n
d
 
i
n
t
e
r
e
s
t
 
o
v
e
r
 
a
 
p
e
r
i
o
d
 
o
f
 
2
0

y
e
a
r
s

s
h
o
w
s
 
s
t
u
d
e
n
t
s
 
t
h
e
 
r
a
p
i
d
 
i
n
c
r
e
a
s
e
 
o
f
c
o
m
-

p
o
u
n
d
 
i
n
t
e
r
e
s
t
.

A
 
f
e
w
 
c
o
m
p
o
u
n
d
 
i
n
t
e
r
e
s
t

p
r
o
b
l
e
m
s
 
w
o
r
k
e
d
 
o
u
t
 
b
y
 
s
t
u
d
e
n
t
s
 
w
i
l
l

de
m

on
st

ra
te

 th
e 

va
lu

e 
of

 c
om

po
un

d 
in

te
re

st
ta

bl
es

.



F
.

B
u
d
g
e
t
s

1
.

P
l
a
n
 
f
o
r
 
s
e
t
t
i
n
g
 
u
p
 
a
 
b
u
d
g
e
t
;

o
p
e
r
a
t
i
o
n
 
o
f
 
b
u
d
g
e
t
 
a
c
c
o
u
n
t

2
.

U
s
u
a
l
 
c
a
t
e
g
o
r
i
e
s
 
i
n
c
l
u
d
e
d
 
i
n
 
a

f
a
m
i
l
y
 
b
u
d
g
e
t

G
.

I
n
s
t
a
l
l
m
e
n
t
 
B
u
y
i
n
g

1
.

M
e
a
n
i
n
g
 
o
f
 
i
n
s
t
a
l
l
m
e
n
t
 
b
u
y
i
n
g
,
 
a
n
d

i
t
s
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s

2
.

F
i
n
d
i
n
g
 
t
h
e
 
r
a
t
e
 
o
f
 
i
n
t
e
r
e
s
t
 
c
h
a
r
g
e
d

i
n
 
i
n
s
t
a
l
l
m
e
n
t
 
p
l
a
n
 
b
u
y
i
n
g

H
.

T
a
x
e
s

1
.

V
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
t
a
x
e
s

1
.

I
n
 
p
l
a
n
n
i
n
g
 
a
 
b
u
d
g
e
t
:

A
.

K
e
e
p
 
a
 
r
e
c
o
r
d
 
o
f
 
i
n
c
o
m
e
 
a
n
d
 
e
x
p
e
n
d
i
-

t
u
r
e
s

B
.

C
l
a
s
s
i
f
y
 
t
h
e
 
e
x
p
e
n
d
i
t
u
r
e
s

C
.

A
d
j
u
s
t
 
b
u
d
g
e
t
 
t
o
 
i
n
d
i
v
i
d
u
a
l
 
c
a
s
e

2
.

A
 
b
u
d
g
e
t
 
s
h
o
u
l
d
 
f
i
t
 
t
h
e
 
f
a
m
i
l
y
 
a
n
d
 
w
i
l
l

c
h
a
n
g
e
 
w
i
t
h
 
i
n
c
o
m
e
,
 
p
r
i
c
e
 
l
e
v
e
l
s
t
a
n
d
 
n
e
e
d
s

1
.

I
n
 
i
n
s
t
a
l
l
m
e
n
t
 
b
u
y
i
n
g
 
a
 
d
o
w
n
 
p
a
y
m
e
n
t
 
i
s

u
s
u
a
l
l
y
 
r
e
q
u
i
r
e
d
 
a
n
d
 
a
 
c
a
r
r
y
i
n
g
 
c
h
a
r
g
e

(
i
n
t
e
r
e
s
t
)
 
i
s
 
a
d
d
e
d
.

F
o
r
 
s
u
p
p
l
e
m
e
n
t
a
r
y

w
o
r
k
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
b
r
i
i
n
 
i
n
 
e
x
a
m
p
l
e
s
 
o
f

i
n
s
t
a
l
l
m
e
n
t
 
b
u
y
i
n
g
 
a
n
d
 
h
a
v
e
 
t
h
e
m
 
d
e
t
e
r
m
i
n
e

t
h
e
 
i
n
t
e
r
e
s
t
 
r
a
t
e
s
 
o
n
 
e
a
c
h
 
l
o
a
n
.

T
h
e

s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
a
w
a
r
e
 
t
h
a
t
 
t
h
e
 
r
a
t
e
s
 
o
f

i
n
t
e
r
e
s
t
 
v
a
r
y
 
f
r
o
m
 
l
e
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
 
t
o

l
e
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
.

2
,

T
o
 
f
i
n
d
 
t
h
e
 
r
a
t
e
 
o
f
 
i
n
t
e
r
e
s
t
,
 
u
s
e
 
t
h
e
 
i
n
-

t
e
r
e
s
t
 
f
o
r
m
u
l
a
 
(
i
 
=
 
p
r
t
)
.

S
t
r
e
s
s
 
"
h
i
d
d
e
n

c
h
a
r
g
e
s
"
 
a
s
 
w
e
l
l
 
a
s
 
h
i
g
h
 
i
n
t
e
r
e
s
t
 
r
a
t
e
s

o
f
 
i
n
s
t
a
l
l
m
e
n
t
 
b
u
y
i
n
g
.

1
.

F
u
n
d
s
 
f
o
r
 
l
o
c
a
l
,
 
s
t
a
t
e
p
a
n
d
 
f
e
d
e
r
a
l
 
g
o
v
e
r
n
-

m
e
n
t
s
 
a
r
e
 
r
a
i
s
e
d
 
b
y
 
t
a
x
e
s



2
.

A
s
s
e
s
s
e
d
 
v
a
l
u
a
t
i
o
n
 
a
n
d
 
t
a
x
 
r
a
t
e

a
.

P
r
o
p
e
r
t
y
 
t
a
x

1
.

L
o
c
a
l
 
t
a
x
e
s

-
4
6
-

2
.

F
o
r
 
c
o
m
p
u
t
i
n
g
 
r
e
a
l
 
e
s
t
a
t
e
 
a
n
d
 
p
e
r
s
o
n
a
l

p
r
o
p
e
r
t
y
 
r
a
t
e
s
,
 
t
h
e
 
a
s
s
e
s
s
o
r
 
s
e
t
s
 
t
h
e

a
s
s
e
s
s
e
d
 
v
a
l
u
a
t
i
o
n
,
 
w
h
i
c
h
 
i
s
a
 
p
e
r
c
e
n
t
a
g
e

.
o
f
 
t
h
e
 
w
o
r
t
h
 
o
f
 
e
a
c
h
 
p
e
r
s
o
n
'
s
 
r
e
a
l
 
e
s
t
a
t
e
.

T
h
e
 
t
a
x
 
m
a
y
 
c
h
a
n
g
e
 
f
r
o
m
 
t
i
m
e
 
t
o
 
t
i
m
e
.

T
h
e
 
m
o
n
e
y
 
n
e
e
d
e
d
 
f
o
r
 
t
h
e
 
c
o
s
t
 
o
f
 
o
p
e
r
a
t
i
n
g

l
o
c
a
l
 
g
o
v
e
r
n
m
e
n
t
s
 
i
s
 
o
b
t
a
i
n
e
d
 
m
a
i
n
l
y
 
b
y
 
t
h
e

p
r
o
p
e
r
t
y
 
t
a
x
.

A
 
p
e
r
s
o
n
'
s
 
p
r
o
p
e
r
t
y
 
t
a
x
 
m
a
y
 
b
e

u
s
e
d
 
f
o
r
 
a
n
y
 
o
r
 
a
l
l
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

M
a
i
n
-

t
a
i
n
 
p
o
l
i
c
e
 
a
n
d
 
f
i
r
e
 
p
r
o
t
e
c
t
i
o
n
,
 
c
o
s
t
s
 
o
f

o
p
e
r
a
t
i
n
g
 
t
h
e
 
g
o
v
e
r
n
m
e
n
t
 
i
n
c
l
u
d
i
n
g
 
p
a
y
m
e
n
t

o
f
 
s
a
l
a
r
i
e
s
,
 
m
a
i
n
t
a
i
n
i
n
g
 
r
o
a
d
s

s
c
h
o
o
l
s

a
n
d

s
a
n
i
t
a
t
i
o
n
,
 
e
t
c
.

T
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
t
a
x
e
s
 
n
e
e
d
e
d
 
e
a
c
h

t
a
x
 
d
i
s
t
r
i
c
t
 
m
a
k
e
s
 
a
 
b
u
d
g
e
t
 
o
f
 
e
x
p
e
n
s
e
s
 
f
o
r

t
h
e
 
c
o
m
i
n
g
 
y
e
a
r
.

T
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
t
a
x
 
r
a
t
e
,

t
h
e
 
t
o
t
a
l
 
t
a
x
 
n
e
e
d
e
d
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
t
h
e
 
t
o
t
a
l

a
s
s
e
s
s
e
d
 
v
a
l
u
a
t
i
o
n
.

F
o
r
m
u
l
a
:

E
x
a
m
p
l
e
 
:

T
a
x
 
R
a
t
e
 
=

T
o
t
a
l
 
T
a
x

'
T
o
t
a
l
 
A
s
s
e
s
s
e
d
 
V
a
l
u
a
t
i
o
n

I
n
 
E
a
s
t
 
j
a
p
o
l
a
 
t
h
e
 
t
o
t
a
l
 
p
r
o
p
e
r
t
y

t
a
x
 
i
s
 
$
1
8
0
,
0
0
0
,
 
a
n
d
 
t
h
e
 
t
o
t
a
l

a
s
s
e
s
s
e
d
 
v
a
l
u
a
t
i
o
n
 
i
s
 
$
6
,
0
0
0
,
0
0
0
.

T
h
e
 
t
a
x
 
r
a
t
e
 
i
s
,
 
t
h
e
r
e
f
o
r
e
)
 
3
 
c
e
n
t
s

o
n
 
t
h
e
 
d
o
l
l
a
r
.

T
a
x
 
R
a
t
e
 
=

1
8
0
 
0
0
0
 
=

3
o
r
 
3
%

i
;
0
0
0
,
0
0
0

1
0
0



T
h
i
s
 
m
e
a
n
s
 
e
a
c
h
 
p
r
o
p
e
r
t
y
 
o
w
n
e
r
 
w
i
l
l
p
a
y
 
a
 
t
a
x

e
q
u
a
l
 
t
o
 
3
%
 
o
f
 
t
h
e
 
a
s
s
e
s
s
e
d
 
v
a
l
u
a
t
i
o
n
 
o
f
 
h
i
s

p
r
o
p
e
r
t
y
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
f
 
J
a
c
k
 
P
a
y
p
l
e
n
t
y

o
w
n
e
d
 
a
 
h
o
m
e
 
a
s
s
e
s
s
e
d
 
a
t
 
$
4
0
,
0
0
0
 
h
e
 
w
o
u
l
d

h
a
v
e
 
t
o

p
a
y
 
3
2
;
o
f
 
$
4
0
,
0
0
0
 
o
r
 
$
1
,
2
0
0

p
e
r
 
y
e
a
r

a
s
 
h
i
s
 
t
a
x
 
b
i
l
l
.

T
h
e
 
t
a
x
 
r
a
t
e
s
 
m
a
y
 
g
o
 
u
p

o
r
 
d
o
w
n
 
d
e
p
e
n
d
i
n
g
 
o
n
 
h
o
w
 
e
a
c
h
 
p
a
r
c
e
l
 
o
f
 
r
e
a
l

e
s
t
a
t
e
 
i
s
 
r
e
-
a
p
p
r
a
i
s
e
d
 
e
v
e
r
y
 
f
e
w
 
y
e
a
r
s
 
b
y
 
t
h
e

a
s
s
e
s
s
o
r
.
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4k
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W
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S
A
M
P
L
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T
E
S
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#
1

F
i
n
d
 
t
h
e
 
e
n
t
i
r
e
 
n
u
M
b
e
r
 
i
f
,

1
.

1
2
 
1
/
2
 
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
5
.

4
0

2
.

6
0
%
 
o
f
 
t
h
e
 
n
u
M
b
e
r
 
1
8
.

3
0

T
W
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7 

W
W

A
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ri

V
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W
rr
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W
ir

lr
or

r"
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.1

1
5
.

4
1
2
.
2
2
)
 
4
8
.
8
8

1
6
.

1
.
2
2
2

r:
T

fi
cr

3
.

1
0
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
4
.

.
2
0

1
7
.

4
1
2
2
.
2
T
I
V
E
T

4
.

2
0
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
2
0
.

1
0
0

5
.

3
3
 
1
/
3
 
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
1
5
.

4
5

6
.

1
6
 
2
3
%
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
6
.

3
6

7
.

1
2
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
2
4
.

2
0
0

1
8
.

.
4

1
2
2
2
q
i
i
7

1
9
.

I
n
 
a
 
h
e
r
d
 
o
f
 
c
a
t
t
l
e
,
 
t
h
e
r
e
 
w
e
r
e
 
1
4

b
l
a
c
k
 
c
o
w
s
 
a
n
d
 
7
 
w
h
i
t
e
 
c
o
w
s
.

W
h
a
t

p
e
r
c
e
n
t
a
g
e
 
w
e
r
e
 
w
h
i
t
e
 
c
o
w
s
?

3
.
3
 
1
/
3
 
%

8
.

1
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
5
.

5
0
0

2
0
.

3
 
o
f
 
a
 
c
e
r
t
a
i
n
 
n
u
m
b
e
r
 
o
f
 
m
a
r
b
l
e
s

5
9
.

2
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
9
.

4
5
0

w
e
r
e
 
g
r
e
e
n
,
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
w
e
r
e

w
h
i
t
e
.

I
f
 
t
h
e
r
e
 
w
e
r
e
 
1
2
0
 
m
a
r
b
l
e
s
,

1
0
.
.
 
9
,
%
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
i
s
 
9
.

1
0
0

h
o
w
 
m
a
n
y
 
m
a
r
b
l
e
s
 
w
e
r
e
 
w
h
i
t
e
?

4
8
%

C
h
a
n
g
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
o
m
m
r
:
 
f
r
a
c
t
i
o
n
s
 
t
o
 
p
e
r
c
e
n
t
a
g
e
s
:

1
1
,

5
 
=
8
3
 
1
/
3
 
%

1
2
.

3
=

 2
2.

1.
11

.1
1

1
3
.

4
 
=
 
8
0
%

1
4
.

1
 
=
 
3
3
 
1
/
3

3
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a
v
e
 
a
 
b
r
o
k
e
r
 
c
o
m
e
 
i
n
 
t
o
 
d
i
s
c
u
s
s

i
n
v
e
s
t
m
e
n
t
s
 
i
n
 
b
o
n
d
s
,
 
s
t
o
c
k
s
s
a
n
d
 
m
u
t
u
a
l
 
f
u
n
d
s
.

A
n
 
a
l
t
e
r
n
a
t
i
v
e
 
i
s
 
t
o
 
g
e
t
 
i
n
f
o
r
m
a
t
i
o
n
 
f
r
o
m
 
a

b
r
o
k
e
r
-
-
h
e
 
h
a
s
 
a
n
 
a
b
u
n
d
a
n
c
e
 
o
f
 
m
a
t
e
r
i
a
l
 
a
l
o
n
g

t
h
e
s
e
 
l
i
n
e
s
.



S
a
v
i
n
g
s
 
b
o
n
d
s

M
u
n
i
c
i
p
a
l
 
a
n
d
 
c
o
r
p
o
r
a
t
e
 
b
o
n
d
s

3
,

S
t
o
c
k
s

-
5
5
-

=

D
i
s
c
u
s
s
 
t
e
r
m
s
 
s
u
c
h
 
a
s
:

1
.

T
r
u
s
t
e
e
-
-
b
a
n
k
 
o
r
 
c
o
r
p
o
r
a
t
i
o
n
 
w
h
i
c
h
 
r
e
p
r
e
-

s
e
n
t
s
 
t
h
e
 
b
o
n
d
s
h
o
l
d
e
r
s
 
a
s
 
a
 
g
r
o
u
p
.

2
.

P
a
r
 
v
a
l
u
e
f
a
c
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
b
o
n
d
.

A
m
o
u
n
t

t
h
a
t
 
b
o
r
r
o
w
e
r
 
p
r
o
m
i
s
e
s
 
t
o
 
p
a
y
.

3
.

M
a
r
k
e
t
 
v
a
l
u
e
-
 
-
p
r
i
c
e
 
a
t
 
t
l
h
i
c
h
 
b
o
n
d
 
i
s
 
c
u
r
-

r
e
n
t
l
y
 
b
e
i
n
g
 
s
o
l
d
.

4
.

P
r
e
m
i
u
m
-
-
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
m
a
r
k
e
t
 
v
a
l
u
e

a
n
d
 
p
a
r
 
v
a
l
u
e
 
w
h
e
n
 
m
a
r
k
e
t
 
v
a
l
u
e
 
i
s

g
r
e
a
t
e
r
 
t
h
a
n
 
p
a
r
 
v
a
l
u
e
.

5
.

D
i
s
c
o
u
n
t
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
p
a
r
 
v
a
l
u
e
 
a
n
d

m
a
r
k
e
t
 
v
a
l
u
e
 
w
h
e
n
 
m
a
r
k
e
t
 
v
a
l
u
e
 
i
s
 
l
e
s
s

t
h
a
n
 
p
a
r
 
v
a
l
u
e
.

I
n
t
e
r
e
s
t
 
o
n
 
b
o
n
d
s
 
i
s
 
u
s
u
a
l
l
y
 
p
a
i
d
 
s
e
m
i
a
n
n
u
a
l
l
y
.

B
o
n
d
s
 
u
s
u
a
l
l
y
 
h
a
v
e
 
a
 
l
o
w
 
r
a
t
e
 
o
f
 
i
n
t
e
r
e
s
t
,

b
u
t
 
t
h
e
y
 
h
a
v
e
 
t
h
e
 
a
d
v
a
n
t
a
g
e
 
o
f
 
h
a
v
i
n
g
 
h
i
g
h

s
e
c
u
r
i
t
y
 
v
a
l
u
e
.

F
o
r
m
u
l
a
 
f
o
r
 
b
o
n
d
 
i
n
t
e
r
e
s
t
 
=

p
a
r
 
v
a
l
u
e
 
x
 
r
a
t
e
 
x
 
t
i
m
e

T
h
e
 
g
o
v
e
r
n
m
e
n
t
'
s
 
r
o
l
e
 
i
n
 
s
e
l
l
i
n
g
 
t
h
e
m
 
t
o

a
c
q
u
i
r
e
 
a
 
l
o
a
n
 
c
a
n
 
b
e
 
b
r
o
u
g
h
t
 
o
u
t
.

P
e
r
c
e
n
t

r
e
t
u
r
n
 
r
e
l
a
t
e
d
 
t
o
 
r
i
s
k
 
i
n
v
o
l
v
e
d
 
c
a
n
 
b
e

p
o
i
n
t
e
d
 
o
u
t
.

P
e
r
c
e
n
t
 
r
e
t
u
r
n
 
a
n
d
 
r
i
s
k
 
i
n
v
o
l
v
e
d
 
d
e
t
e
r
m
i
n
e
s

q
u
a
l
i
t
y
 
o
f
 
t
h
e
 
h
o
u
d
.

U
s
e
 
t
h
e
 
W
a
l
l
 
S
t
r
e
e
t
 
J
o
u
r
n
a
l
 
a
n
d
 
n
e
w
s
p
a
p
e
r
s
 
i
n

t
h
e
 
s
t
u
d
y
 
o
f
 
s
t
o
c
k
s
.



B
l
u
e
 
c
h
i
p
 
v
s
.
 
s
p
e
c
u
l
a
t
i
v
e

o
C
r
e
d
i
t
 
U
n
i
o
n
s

J

5
6

IN
D

D
i
S
c
u
s
s
 
t
h
e
s
e
 
c
l
a
s
s
e
s
 
o
f
 
s
t
o
c
k
s
:

1
.

C
o
m
m
o
n
-
-
o
r
d
i
n
a
r
y
 
s
t
o
c
k
 
o
f
 
a
 
c
o
r
p
o
r
a
t
i
o
n
.

D
o
e
s
 
n
o
t
 
p
r
o
v
i
d
e
 
f
o
r
 
t
h
e
 
p
a
y
m
e
n
t
 
o
f
 
a
n
y

s
p
e
c
i
f
i
e
d
 
r
a
t
e
 
o
f
 
d
i
v
i
d
e
n
d
.

2
.

P
r
e
f
e
r
r
e
d
-
-
d
o
e
s
 
b
e
a
r
 
a
 
s
p
e
c
i
f
i
c
 
r
a
t
e
 
o
f

d
i
v
i
d
e
n
d
 
s
u
c
h
 
a
s
 
6
%
 
o
r
 
$
6
.
0
0
 
a
 
s
h
a
r
e
.

T
h
e
r
e
 
i
s
 
n
o
 
g
u
a
r
a
n
t
e
e
 
t
h
e
 
d
i
v
i
d
e
n
d
 
w
i
l
l

b
e
 
p
a
i
d
.

D
i
s
c
u
s
s
 
t
h
e
 
r
o
l
e
 
o
f
 
t
h
e
 
b
r
o
k
e
r
 
a
n
d
 
t
h
e
 
n
o
m
i
n
a
l

f
e
e
 
w
h
i
c
h
 
h
e
 
c
h
a
r
g
e
s
.

M
u
t
u
a
l
 
f
u
n
d
s
-
-
S
h
a
r
e
 
h
o
l
d
e
r
s
 
b
u
y
 
s
h
a
r
e
s
 
i
n
 
a

c
o
m
p
a
n
y
.

T
h
e
 
c
o
m
p
a
n
y
 
i
n
 
t
u
r
n
 
i
n
v
e
s
t
s
 
t
h
i
s

m
p
n
e
y
 
i
n
 
s
t
o
c
k
s
 
a
n
d
 
b
o
n
d
s
 
a
n
d
 
p
a
s
s
e
s
 
t
h
e

d
i
v
i
d
e
n
d
 
t
o
 
t
h
e
 
s
h
a
r
e
h
o
l
d
e
r
.

G
.
M
.

P
l
o
t
 
h
i
g
h
,
 
l
o
w
,

8
5

I
:

c
l
o
s
i
n
g
 
p
r
i
c
e
s

8
0

o
b
t
a
i
n
e
d
 
f
r
o
m

7
5

n
e
w
s
p
a
p
e
r
s
 
-
-
c
a
n

s
e
e
 
t
r
e
n
d
s
 
o
f
 
t
h
e

D
a
t
e

s
t
o
c
k
 
o
v
e
r
 
a

p
e
r
i
o
d
 
o
f
 
t
i
m
e
.

B
r
i
n
g
 
i
n
 
a
 
s
t
o
c
k
 
c
e
r
t
i
f
i
c
a
t
e
 
t
o
 
s
h
o
w
 
s
t
u
d
e
n
t
s

w
h
a
t
 
t
h
e
y
 
a
r
e
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
a
c
-

q
u
a
i
n
t
e
d
 
w
i
t
h
 
a
 
f
e
w
 
o
f
 
b
u
s
i
n
e
s
s
 
p
e
r
i
o
d
i
c
a
l
s

T
h
e
s
e
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
t
h
r
o
u
g
h
 
a
 
b
r
o
k
e
r
o
r
 
a
t

a
 
n
e
w
s
s
t
a
n
d
.

I
n
v
e
s
t
m
e
n
t
 
g
r
o
u
p
 
f
o
r
 
m
e
m
b
e
r
s
 
o
n
l
y
 
w
h
e
r
e
b
y

m
e
m
b
e
r
s
 
m
a
y
 
b
o
r
r
o
w
 
m
o
n
e
y
 
a
t
 
l
o
w
e
r
 
r
a
t
e
s
 
a
n
d

e
a
s
i
e
r
 
t
e
r
m
s
 
t
h
a
n
 
a
t
 
a
 
c
o
m
m
e
r
c
i
a
l
 
i
n
s
t
i
t
u
t
i
o
n
.

B
r
i
n
g
 
o
u
e
:
 
h
o
w
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
l
o
a
n
s
 
i
s
 
u
s
u
a
l
l
y

l
i
m
i
t
e
d
.

A
l
s
o
 
b
r
i
n
g
 
o
u
t
 
t
h
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
i
n
-

t
e
r
e
s
t
 
i
s
 
d
i
f
f
e
r
e
n
t
 
f
o
r
 
t
h
e
 
p
e
r
s
o
n
 
w
h
o
 
o
w
n
s



D
.

R
e
a
l
 
E
s
t
a
t
e

1
.

B
u
y
i
n
g
 
y
o
u
r
 
o
w
n
 
h
o
m
e

P
r
i
n
c
i
p
l
e
 
a
n
d
 
i
n
t
e
r
e
s
t

C
o
s
t
 
o
f
 
u
p
k
e
e
p

2
.

B
u
y
i
n
g
 
o
t
h
e
r
 
p
r
o
p
e
r
t
y

E
.

R
e
f
e
r
e
n
c
e
:

-
5
7
-

s
h
a
r
e
s
 
i
n
 
t
h
o
 
c
r
e
d
i
t
 
u
n
i
o
n
 
a
n
d
 
t
h
e
 
p
e
r
s
o
n
 
p
a
y
-

i
n
g
 
o
f
f
 
a
 
l
o
a
n
 
t
o
 
t
h
e
 
u
n
i
o
n
.

L
o
c
a
l
 
r
e
a
l
t
o
r
s
 
h
a
v
e
 
p
a
s
s
-
o
u
t
 
m
a
t
e
r
i
a
l
s
 
a
v
a
i
l
-

a
b
l
e
 
f
o
r
 
s
t
u
d
e
n
t
 
u
s
e
.

0

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
i
f
 
a
 
p
e
r
s
o
n
 
b
u
y
s
 
a
 
$
1
5
,
0
0
0

h
o
u
s
e
 
a
t
 
6
,
4
 
i
n
t
e
r
e
s
t
 
f
o
r
 
3
0
 
y
e
a
r
s
 
t
h
a
t
 
i
n
 
2
5

y
e
a
r
s
 
$
3
0
,
0
0
0
 
w
i
l
l
 
h
a
v
e
 
b
e
e
n
 
p
a
i
d
 
o
u
t
.

H
o
w
 
m
u
c
h
 
d
o
w
n
 
p
a
y
m
e
n
t
 
i
s
 
u
s
u
a
l
l
y
 
a
s
k
e
d
 
f
o
r
?

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
 
t
i
g
h
t
n
e
s
s
 
o
f
 
m
o
n
e
y
 
d
e
t
e
r
-

m
i
n
e
s
 
m
u
c
h
 
o
f
 
t
h
e
 
c
o
s
t
 
i
n
 
t
h
i
s
 
r
e
s
p
e
c
t
.

H
o
w
 
m
u
c
h
 
s
h
o
u
l
d
 
b
e
 
s
p
e
n
t
 
f
o
r
 
a
 
h
o
m
e
 
o
n
 
h
o
w

m
u
c
h
 
s
a
l
a
r
y
?

S
o
m
e
 
r
u
l
e
s
 
o
f
 
t
h
u
m
b
 
a
r
e
 
a
v
a
i
l
a
b
l
e

f
r
o
m
 
r
e
a
l
t
o
r
s
.

A
 
f
a
m
i
l
y
 
w
i
t
h
 
a
n
 
i
n
c
o
m
e
 
b
e
l
o
w

$
7
,
0
0
0
/
y
e
a
r
 
s
h
o
u
l
d
 
b
o
r
r
o
w
 
3
 
t
i
m
e
s
 
t
h
a
t
 
a
m
o
u
n
t

f
o
r
 
a
 
h
o
m
e
.

A
b
o
v
e
 
$
i
S
2
0
0
0
/
y
e
a
r
,
 
t
h
i
s
 
r
a
t
i
o
 
i
s

d
e
c
r
e
a
s
e
d
.

H
o
w
 
m
u
c
h
 
i
s
 
a
c
t
u
a
l
l
y
 
b
e
i
n
g
 
i
n
v
e
s
t
e
d
 
i
n
 
p
r
i
n
-

c
i
p
l
e
?

W
o
r
k
 
o
u
t
 
e
x
a
m
p
l
e
s
.

I
s
 
t
h
i
s
 
a
n
 
i
n
v
e
s
t
m
e
n
t
 
o
r
 
i
s
 
i
t
 
t
a
k
i
n
g
 
m
o
r
e

f
o
r
 
u
p
k
e
e
p
 
t
h
a
n
 
p
a
y
m
e
n
t
 
o
n
 
p
r
i
n
c
i
p
l
e
?

U
n
d
e
v
e
l
o
p
e
d
 
p
r
o
p
e
r
t
y
 
a
n
d
 
i
n
c
o
m
e
 
p
r
o
p
e
r
t
y

1
.

L
a
n
k
f
o
r
d
,
 
U
l
r
i
c
h
,
 
C
l
a
r
k
 
"
E
s
s
e
n
t
i
a
l
 
M
a
t
h
e
-

m
a
t
i
c
s
,
"
 
W
o
r
l
d
 
B
o
o
k
 
C
o
.

2
.

P
i
p
e
r
,
 
G
a
r
d
n
e
r
,
 
a
n
d
 
G
r
u
b
e
r
 
"
A
p
p
l
i
e
d

G
e
n
e
r
a
l
 
M
a
t
h
e
m
a
t
i
c
s
,
"
 
S
o
u
t
h
w
e
s
t
e
r
n
 
P
u
b
-

l
i
s
h
i
n
g
 
C
o
.
,
1
9
6
0
.



V
I
I
.

I
n
s
u
r
a
n
c
e

A
.

I
n
t
r
o
d
u
c
t
i
o
n
 
-
 
P
r
o
b
a
b
i
l
i
t
y
 
a
s
 
i
t
 
r
e
l
a
t
e
s
 
t
o
 
f
_
n
s
u
r
a
n
c
e

.

1
.

R
i
s
k
s

-
 
D
e
f
i
n
e
,
 
c
o
m
p
a
r
e
 
b
y
 
u
s
i
n
g
 
a
c
t
u
a
r
y
 
a
n
d
 
m
o
r
t
a
l
i
t
y
 
t
a
b
l
e
s
.

E
x
p
l
a
i
n
 
w
h
y
 
r
i
s
k
s

t
h
a
t
 
o
n
e
 
i
n
d
i
v
i
d
u
a
l
 
h
a
s
 
i
s
 
h
i
g
h
e
r
 
t
h
a
n
 
r
i
i
k
r
 
o
f
 
a
n
o
t
h
e
r
 
i
n
d
i
v
i
d
u
a
l
.

2
.

P
r
o
f
i
t
s

-
 
F
r
o
m
 
s
t
a
n
d
p
o
i
n
t
 
o
f
 
t
h
e
 
c
o
m
p
a
n
y
,
 
s
h
o
w
 
h
o
w
 
i
n
s
u
r
a
n
c
e
 
m
a
k
e
s
 
m
o
n
e
y
.

E
x
p
l
a
i
n
 
t
h
e

i
m
p
o
r
t
a
n
c
e
 
o
f
 
s
t
a
t
i
s
t
i
c
i
a
n
s
 
a
n
d
 
t
h
e
i
r
 
u
s
e
 
o
f
 
p
r
o
b
a
b
i
l
i
t
y
.

S
h
a
w
 
e
x
p
e
r
i
m
e
n
t
s
 
i
n

p
r
o
b
a
b
i
l
i
t
y
.

T
o
s
s
 
c
o
i
n
s
 
a
n
d
 
l
e
t
 
t
h
e
 
c
l
a
s
s
 
r
e
c
o
r
d
 
h
e
a
d
s
 
a
n
d
 
t
a
i
l
s
.

S
h
o
w

h
o
w
 
t
h
e
 
l
a
w
 
o
f
 
3
a
r
g
e
 
n
u
m
b
e
r
s
 
w
o
r
k
s
 
i
n
 
g
e
t
t
i
n
g
 
c
l
o
s
e
r
 
t
o
 
t
h
e
 
e
x
p
e
c
t
e
d

p
r
o
b
a
b
i
l
i
t
y
.

A
n
o
t
h
e
r
 
g
o
o
d
 
e
x
p
e
r
i
m
e
n
t
 
i
s
 
t
h
e
 
u
s
e
 
o
f
 
t
e
n
 
t
h
u
M
b
 
t
a
c
k
s
.

I
n
 
t
e
n

t
h
r
o
w
s
 
o
n
e
 
c
a
n
 
h
a
v
e
 
1
0
0
 
e
x
p
e
c
t
e
d
 
o
u
t
c
o
m
e
s
.

3
.

R
a
t
e
s

-
 
E
x
p
l
a
i
n
h
o
w
 
p
r
e
m
i
u
m
s
 
a
r
e
 
c
a
l
c
u
l
a
t
e
d
.

A
g
a
i
n
 
b
r
i
n
g
 
o
u
t
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
a
n

u
p
-
t
o
-
d
a
t
e
 
m
o
r
t
a
l
i
t
y
 
t
a
b
l
e
.

E
n
u
m
e
r
a
t
e
 
t
h
e
 
e
x
p
e
n
s
e
s
 
i
n
c
u
r
r
e
d
 
b
y
 
t
h
e
 
c
o
m
p
a
v
y
.

B
.

T
y
p
e
s
 
o
f
 
I
n
s
u
r
a
n
c
e

1
.

L
i
f
e
 
-
 
B
r
i
n
g
 
i
n
 
a
n
 
i
n
s
u
r
a
n
c
e
 
a
g
e
n
t
 
o
r
 
e
x
p
e
X
t
 
t
o
 
t
a
l
k
 
t
o
 
t
h
e
 
c
l
a
s
s
.

T
h
e
 
L
i
f
e
 
I
n
s
t
i
t
u
t
e

o
f
 
A
m
e
r
i
c
a
 
b
o
o
k
l
e
t
 
i
s
 
s
e
t
 
o
u
t
 
f
r
e
e
 
i
n
 
q
u
a
n
t
i
t
i
e
s
 
o
n
 
r
e
q
u
e
s
t
.

(
I
n
s
t
i
t
u
t
e
 
o
f
 
L
i
f
e

I
n
s
u
r
a
n
c
e
,
 
4
8
8
 
M
a
d
i
s
o
n
 
A
v
e
n
u
e
,
 
N
e
w
 
Y
o
r
k
 
2
2
,
 
N
e
w
 
Y
o
r
k
)
.

a
.

P
o
i
n
t
 
o
u
t
 
t
w
o
 
p
u
r
p
o
s
e
s
 
o
f
 
l
i
f
e
 
i
n
s
u
r
a
n
c
e
.

(
1
)

P
r
o
t
e
c
t
i
o
n
 
a
g
a
i
n
s
t
 
f
i
n
a
n
c
i
a
l
 
l
o
s
s

(
2
)
 
A
s
 
a
n
 
i
n
v
e
s
t
m
e
n
t

b
.

N
a
m
e
 
a
n
d
 
e
x
p
l
a
i
n
 
t
h
e
 
f
o
u
r
 
b
a
s
i
c
 
t
y
p
e
s
 
o
f
 
l
i
f
e
 
i
n
s
u
r
a
n
c
e

(
1
)

T
e
r
m
 
-
 
f
o
r
 
a
 
s
h
o
r
t
 
t
i
m
e
 
p
e
r
i
o
d

(
Z
)

S
t
r
a
i
g
h
t
 
l
i
f
e
-
 
p
a
i
d
 
a
s
 
l
o
n
g
 
a
s
 
i
n
s
u
r
e
d

l
i
v
e
s

(
3
)

L
i
m
i
t
e
d
 
p
a
y
m
e
n
t
 
-
 
I
n
s
u
r
e
d
 
p
a
y
s
 
p
r
e
m
i
u
m
 
f
o
r
 
a
 
f
i
x
e
d
 
p
e
r
i
o
d
 
b
u
t
 
i
s
 
i
n
s
u
r
e
d
 
f
o
r
 
l
i
f
e
.

(
4
)

E
n
d
o
w
m
e
n
t
 
-
 
I
n
s
u
r
e
d
 
f
o
r
 
a
 
f
i
x
e
d
 
p
e
r
i
o
d
.

A
t
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
p
e
r
i
o
d
 
t
h
e
 
I
n
s
u
r
e
d

r
e
c
e
i
v
e
s
 
c
a
s
h
 
f
o
r
 
t
h
e
 
f
a
c
e
 
a
m
o
u
n
t
 
o
f
 
t
h
e
 
p
o
l
i
c
y
.

c
.

L
i
s
t
 
c
o
m
m
o
n
 
t
e
r
m
s
 
i
n
 
l
i
f
e
 
i
n
s
u
r
a
n
c
e
.

(
1
)

I
n
s
u
r
e
r
 
-
 
t
h
e
 
c
o
m
p
a
n
y

(
2
)

I
n
s
u
r
e
d
 
-
 
t
h
e
 
p
e
r
s
o
n
 
w
h
o
s
e
 
l
i
f
e
 
i
s
 
i
n
s
u
r
e
d

(
3
)

P
o
l
i
c
y
 
-
 
t
h
e
 
c
o
n
t
r
a
c
t
 
b
e
t
w
e
e
n
 
i
n
s
u
r
e
d
 
a
n
d
 
i
n
s
u
r
e
r



(
4
)

B
e
n
e
f
i
c
i
a
r
y
 
-
 
p
e
r
s
o
n
'
t
o
 
m
h
o
m
 
t
h
e
 
b
e
n
e
f
i
t
s
 
a
r
e
 
p
a
y
a
b
l
e

(
5
)

P
r
e
m
i
u
m
 
-
 
t
h
e
 
a
m
o
u
n
t
 
p
a
i
d
 
r
e
g
u
l
a
r
l
y
 
t
o
 
t
h
e
 
i
n
s
u
r
e
r
.

2
.

H
e
a
l
t
h
 
a
n
d

A
c
c
i
d
e
n
i

T
h
i
s
 
i
s
 
a
 
t
y
p
e
 
o
f
 
i
n
s
u
r
a
n
c
e
 
w
h
i
c
h
 
p
r
o
t
e
c
t
s
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
,
 
f
a
m
i
l
y
,
 
o
r
 
g
r
o
u
p
 
a
g
a
i
n
s
t

u
n
f
o
r
e
s
e
e
n
 
e
x
p
e
n
s
e
s
 
d
u
e
 
t
o
 
i
n
j
u
r
y
 
o
r
 
s
i
c
k
n
e
s
s
.

H
o
w
e
v
e
r
,
 
l
i
k
e
 
a
n
y
 
o
t
h
e
r
 
t
y
p
e
 
o
f

i
n
s
u
r
a
n
c
e
 
i
t
 
i
s
 
o
n
l
y
 
a
s
 
g
o
o
d
 
a
s
 
t
h
e
 
c
o
m
p
a
n
y
 
i
s
s
u
i
n
g
 
t
h
e
 
p
o
l
i
c
y
.

M
e
d
i
c
a
l
 
i
n
s
u
r
a
n
c
e

p
o
l
i
c
i
e
s
 
m
a
y
 
v
a
r
y
 
g
r
e
a
t
l
y
 
i
n
 
t
h
e
i
r
 
p
r
e
m
i
u
m
s
 
a
n
d
 
c
o
v
e
r
a
g
e
s
.

A
 
p
e
r
s
o
n
 
t
h
e
r
e
f
o
r
e

s
h
o
u
l
d
 
k
n
o
w
 
h
i
s
 
n
e
e
d
s
 
a
n
d
 
s
h
o
p
 
a
r
o
u
n
d
 
u
n
t
i
l
 
h
e
 
g
e
t
s
 
t
h
e
 
t
y
p
e
 
*
f
 
p
o
l
i
c
y
 
h
e
 
d
e
s
i
r
e
s
.

A
c
c
i
d
e
n
t
 
a
n
d
 
h
e
a
l
t
h
 
i
n
s
u
r
a
n
c
e
 
i
s
 
d
e
s
i
g
n
e
d
 
t
o
 
h
e
l
p
 
p
a
y
 
f
o
r
 
t
h
e
 
l
o
s
s
e
s
 
a
n
d
 
d
e
f
r
a
y

s
o
m
e
 
o
f
 
t
h
e
 
i
n
c
u
r
r
e
d
 
e
x
p
e
n
s
e
s
 
m
h
i
c
h
 
a
c
c
i
d
e
n
t
s

a
n
d
 
i
l
l
n
e
s
s
e
s
 
c
a
n
 
b
r
i
n
g
.

I
f
 
s
o
m
e

m
e
m
b
e
r
 
o
f
 
t
h
e
 
f
a
m
i
l
y
 
r
e
q
u
i
r
e
s
 
p
r
o
l
o
n
g
e
d
 
m
e
d
i
c
a
l
 
a
n
d
/
o
r
 
s
u
r
g
i
c
a
l
 
t
r
e
a
t
m
e
n
t
,
 
t
h
e

e
x
p
e
n
s
e
s
 
c
a
n
 
e
a
s
i
l
y
 
w
i
p
e
 
o
u
t
 
t
h
e
 
f
a
m
i
l
y
'
s
 
l
i
f
e
t
i
m
e

s
a
v
i
n
g
s
 
i
n
 
a
 
s
h
o
r
t
 
p
e
r
i
o
d
 
o
f
 
t
i
m
e
-
.

I
f
 
a
 
f
a
m
i
l
y
 
h
a
s
 
n
o
 
s
a
v
i
n
g
s
 
o
r
 
i
n
s
u
r
a
n
c
e
,
 
i
t
 
m
a
y
 
b
e
 
u
n
a
b
l
e
 
t
o
 
s
e
c
u
r
e
 
t
h
e
 
b
e
s
t
 
m
e
d
i
c
a
l

t
r
e
a
t
m
e
n
t
 
a
n
d
 
m
a
y
 
s
u
f
f
e
r
 
m
a
n
y
 
i
n
c
o
n
v
e
n
i
e
n
c
e
s
.

3
.

A
u
t
o
m
o
b
i
l
e
 
I
n
s
u
r
a
n
c
e

T
h
e
r
e
 
a
r
e
 
f
o
u
r
 
m
a
j
o
r
 
v
a
r
i
e
t
i
e
s
 
o
f
 
a
u
t
o
 
i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
 
t
h
a
t
 
a
n
 
a
u
t
o
m
o
b
i
l
e
 
o
w
n
e
r

m
i
g
h
t
 
c
o
n
s
i
d
e
r
 
p
u
r
c
h
a
s
i
n
g
 
f
o
r
 
h
i
s
 
c
a
r
.

a
.

T
i
l
l
y
 
I
n
j
u
r
y
 
L
i
a
b
i
l
i
t
y
 
-
 
i
n
s
u
r
a
n
c
e
 
p
r
o
t
e
c
t
s
 
t
h
e
 
d
r
i
v
e
r
 
o
f
 
a
n
 
a
u
t
o
m
o
b
i
l
e
 
a
g
a
i
n
s
t

t
 
e
 
c
o
s
t
 
o
f
 
i
n
j
u
r
i
e
s
 
t
h
a
t
 
h
e
 
m
i
g
h
t
 
i
n
f
l
i
c
t
 
o
n
 
o
t
h
e
r
 
p
e
o
p
l
e
 
t
h
r
o
u
g
h

t
h
e
 
u
s
e
 
o
f
 
h
i
s
 
a
u
t
o
m
o
-

b
i
l
e
.

B
a
s
i
c
 
b
o
d
i
l
y
 
i
n
j
u
r
y
 
c
o
v
e
r
a
g
e
 
w
o
u
l
d
 
b
e
 
a
 
"
5
-
a
n
d
-
l
0
"
 
p
o
l
i
c
y
,
 
w
h
i
c
h
 
m
e
a
n
s
 
t
h
e

c
o
m
p
a
n
y
 
w
o
u
l
d
 
p
a
y
 
a
 
m
a
x
i
m
u
m
 
o
f

$
5
,
0
0
0
 
t
o
 
a
n
y
 
o
n
e
 
p
e
r
s
o
n
 
i
n
 
c
a
s
e
 
o
f
 
i
n
j
u
r
y
 
b
y
 
t
h
e

i
n
s
u
r
e
d
 
a
n
d
 
a
 
m
a
x
i
m
u
m
 
o
f
 
$
1
0
,
0
0
0
 
i
f
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
p
e
r
s
o
n
 
i
s
 
i
n
v
o
l
v
e
d
.

I
f
 
t
h
e

d
a
m
a
g
e
 
e
x
c
e
e
d
s
 
t
h
e
s
e
 
a
m
o
u
n
t
s
 
t
h
e
 
i
n
s
u
r
e
d
 
p
e
r
s
o
n
 
i
s
 
r
e
q
u
i
r
e
d
 
t
o
 
p
a
y
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
.

P
r
a
c
t
i
c
a
l
 
C
o
n
s
i
d
e
r
a
t
i
o
n
s
:

M
o
s
t
 
a
u
t
o
m
o
b
i
l
e
 
a
u
t
h
o
r
i
t
i
e
s
 
a
g
r
e
e
 
t
h
a
t
 
m
i
n
i
m
u
m
 
c
o
v
e
r
a
g
e

t
o
d
a
y
 
s
h
o
u
l
d
 
b
e
 
5
0
-
a
n
d
-
1
0
0
 
(
t
h
o
u
s
a
n
d
)
 
o
r
 
g
r
e
a
t
e
r
.

b
.

P
r
o
 
e

D
e
m
a
g
e
 
L
i
a
b
i
l
i
t
x
 
-
 
i
n
s
u
r
a
n
c
e
 
c
o
v
e
r
a
g
e
 
f
b
r
 
t
h
e
 
i
n
s
u
r
e
d
 
a
g
a
i
n
s
t
 
c
l
a
i
m
s
 
f
o
r

t
 
e
 
d
a
m
a
g
e
 
t
o
 
o
t
h
e
r
 
p
e
o
p
l
e
'
s
 
p
r
o
p
e
r
t
y
,
 
n
o
t
 
i
n
c
l
u
d
i
n
g
 
h
i
s
 
o
w
n
,

w
h
i
l
e
 
u
s
i
n
g
 
a
n

a
u
t
o
m
O
b
i
l
e
.

5
9



c
.

C
o
l
l
i
s
i
o
n
 
I
n
s
u
r
a
n
c
e
 
-
 
t
h
e

i
n
s
u
r
a
n
c
e
 
c
o
m
p
a
n
y
 
m
i
l
l
 
p
a
y
t
h
e
 
c
o
s
t
 
o
f
 
a
n
y
 
d
a
m
a
g
e
 
t
o
 
t
h
e

i
n
T
h
u
r
e
 
c
a
r
e
 
c
a
u
s
e
d
 
b
y
 
a
n
y
 
t
y
p
e
 
o
f
c
o
l
l
i
s
i
o
n
 
o
r
 
u
p
s
e
t
.

T
h
e
 
p
o
l
i
c
y
 
a
l
w
a
y
s
 
c
o
n
t
a
i
f
t

a
 
d
e
d
u
c
t
i
b
l
e

c
l
a
u
s
e
 
N
h
e
r
e
b
y
 
t
h
e
 
o
w
n
e
r
 
o
r
i
n
s
u
r
e
d
 
m
u
s
t
 
p
a
y
 
t
h
e
 
f
i
r
s
t
$
5
0
 
o
r
 
$
1
0
0

o
f
 
d
a
m
a
g
e
 
a
n
d
 
t
h
e
 
c
o
m
p
a
n
y
w
i
l
l
 
t
h
e
n
 
p
a
y
 
t
h
e
 
r
e
s
t
.

d
.

.
.
2
C
m
a
r
a
_
j
m
E
i
l
e
 
I
n
s
u
r
a
n
c
e
 
.
 
i
n
c
l
u
d
e
s

t
h
e
 
b
u
l
k
 
o
f
 
a
l
l
 
o
t
h
e
r
 
t
y
p
e
s

o
f
 
d
a
m
a
g
e
 
t
h
a
t
 
c
a
n

o
c
c
u
r
 
t
o
 
o
n
e
 
s
 
c
a
r
,

i
n
c
l
u
d
i
n
g
 
f
i
r
e
 
a
n
d
 
t
h
e
f
t
.

S
a
m
e
 
o
t
h
e
r
 
t
h
i
n
g
s
 
i
n
c
l
u
d
e
d

i
n
 
t
h
i
s

t
y
p
e
 
o
f
 
i
m
s
u
r
a
n
c
e
 
a
r
e

d
a
m
a
g
e
s
 
c
a
u
s
e
d
 
b
y
:

l
i
g
h
t
n
i
n
g
,
 
t
r
a
n
s
p
o
r
t
a
t
i
o
n
,

w
i
n
d
s
t
o
r
m
s
,

h
a
i
l
,
 
e
a
r
t
h
q
u
a
k
e
,
 
e
x
p
l
o
s
i
o
n
,

r
i
o
t
,
 
f
a
l
l
i
n
g
 
p
a
r
t
s
,
 
f
l
o
o
d
,

m
a
l
i
c
i
o
u
s
 
m
i
s
c
h
i
e
f
,
 
a
n
d

va
nd

al
is

m
.

e
.

B
e
l
o
w
 
i
s
 
l
i
s
t
e
d
 
t
h
e
 
c
o
s
t
s

f
o
r
 
a
 
s
a
m
p
l
e
 
i
n
s
u
r
a
n
c
e
 
p
o
l
i
c
y
f
o
r
 
a
 
1
9
6
6
 
O
l
d
s
 
a
n
d

i
t
s
 
c
o
v
e
r
a
g
e
.

9
2
2
M
E
M
E

P
r
e
m
i
u
m
s

B
o
d
a
y
-
I
n
j
u
r
y

L
ia

bi
lit

y
5
0
.
1
0
0
 
t
h
o
u
s
a
n
d
:

.

P
r
o
p
e
r
t
y
 
d
a
m
a
g
e

2
5
 
t
h
o
u
s
a
n
d
:

4
4
.
0
0

$
 
2
0
.
0
0

A
ut

o 
m

ed
ic

al
p
a
y
m
e
n
t
s

f
b
r
 
p
a
s
s
e
n
g
e
r
s
 
2
 
t
h
o
u
s
a
n
d

.
.

.
.

$
 
1
5
.
0
0

C
o
m
p
r
e
h
e
n
s
i
v
e

$
 
4
1
.
0
0

C
o
l
l
i
s
i
o
n
,
 
$
1
0
0
 
D
e
d
u
c
t
i
b
l
e

.
.

$
 
4
2
.
0
0

U
n
i
n
s
u
r
e
d
 
M
o
t
o
r
i
s
t

$
 
6
.
0
0

T
o
t
a
l
 
Y
e
a
r
l
y

$
1
6
8
.
0
0

4
.

F
i
r
e
 
I
n
s
u
r
a
n
c
e

a
.

I
n
 
i
s
s
u
i
n
g
 
a
 
f
i
r
e
 
i
n
s
u
r
a
n
c
e
p
o
l
i
c
y
,
 
m
o
s
t
 
c
o
m
p
a
n
i
e
s
 
f
e
e
l
t
h
e
 
r
i
s
k
 
t
h
e
y
 
t
a
k
e
 
i
n

i
n
s
u
r
i
n
g
 
p
r
o
p
e
r
t
y
 
d
e
p
e
n
d
s
 
o
n

tw
o

f
a
c
t
o
r
s
:

60



(
1
)

T
h
e
 
m
a
t
e
r
i
a
l
 
t
h
a
t
 
w
a
a

u
s
e
d
 
i
n
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n

(
2
)

T
h
e
 
d
e
g
r
e
e
 
o
f
 
t
h
e

f
i
r
e
 
p
r
o
t
e
c
t
i
o
n
i
m
m
e
d
i
a
t
e
l
y
 
a
v
a
i
l
a
b
l
e

b
.

I
n
s
u
r
a
n
c
e
 
r
a
t
e
s
 
w
i
l
l
 
v
a
r
y

a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
a
b
o
v
e
 
t
w
o

f
a
c
t
o
r
s
.

A
l
l
 
m
o
r
t
g
a
g
e
 
c
o
m
p
a
n
i
e
s

r
e
q
u
i
r
e
 
a
d
e
q
u
a
t
e
i
n
s
u
r
a
n
c
e
 
o
n
 
a
n
y

d
w
e
l
l
i
n
g
s
 
t
h
e
y
 
a
r
e

f
i
n
a
n
c
i
n
g
.

T
h
e
 
f
a
c
e
 
o
f
 
a
 
p
o
l
i
c
y

i
s
 
t
h
e
 
a
m
o
u
n
t
 
o
f
i
n
s
u
r
a
n
c
e
 
t
h
e
 
o
w
n
e
r

c
a
r
r
i
e
s
.

T
h
e
i
n
d
e
m
n
i
t
y
 
i
s
 
t
h
e
 
a
m
o
u
n
t

o
f
 
l
o
s
s

t
h
a
t
 
t
h
e
 
c
o
m
p
a
n
y
 
m
i
l
l
 
p
a
y

t
o
 
t
h
e
 
i
n
s
u
r
e
d
.

T
h
i
s
 
a
m
o
u
n
t
 
c
a
n
 
n
e
v
e
r
b
e
 
m
o
r
e
 
t
h
a
n
 
t
h
e

w
o
r
t
h
 
o
f
 
t
h
e
 
b
u
i
l
d
i
n
g
 
o
r
t
h
e
 
f
a
c
e
 
o
f
 
t
h
e
 
p
o
l
i
c
y
a
n
d
 
i
n
 
s
o
m
e
 
p
o
l
i
c
i
e
s
t
h
e
 
i
n
s
u
r
a
n
c
e

c
o
m
p
a
n
y
 
o
n
l
y
 
a
g
r
e
e
s

t
o
 
p
a
y
 
8
0
X
 
o
f
t
h
e
 
a
c
t
u
a
l
 
l
o
s
s
.

O
f
 
c
o
u
r
s
e
,
 
t
h
e
 
r
a
e
m
i
u
m
s
 
a
r
e

a
d
j
u
s
t
e
d
 
a
c
c
o
r
d
i
n
g
l
y
:

S
a
m
p
l
e
:

.
.
.
2
C
Y
1
0
1
1

F
r
a
m
e
,
 
s
t
u
c
c
o
 
h
o
m
e
,

d
w
e
l
l
i
n
g

.
.

.

F
a
e
e
 
o
f
 
p
o
l
i
c
y

$
1
5
,
0
0
0

U
n
s
c
h
e
d
u
l
e
d
 
p
e
r
s
o
n
a
l
p
r
o
p
e
r
t
y
 
$
6
,
0
0
0

(
c
o
n
t
e
n
t
s
)

A
d
d
i
t
i
o
n
a
l
 
l
i
v
i
n
g
 
e
x
p
e
n
s
e
0
,
0
0
0

.

C
.

R
e
f
e
r
e
n
c
e
s

3
-
y
e
a
r
 
P
r
e
m
i
u
m

$
1
3
5
.
0
0

1
.

"
2
4
t
h
 
Y
e
a
r
b
o
o
k
,
"
 
N
C
T
M

2
.

J
o
h
n
s
o
n
,
 
G
l
e
n
,

"
P
r
o
b
a
b
i
l
i
t
y
 
a
n
d
 
C
h
a
n
c
e
,
"
W
e
b
s
t
e
r

3
.

J
o
h
n
s
o
n
,
 
G
l
e
n
,
 
"
T
h
e
W
o
r
l
d
 
o
f
 
S
t
a
t
i
s
t
i
c
s
"

4
.

H
a
a
g
,
 
D
u
d
l
e
y
,

"
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
S
t
a
t
i
s
t
i
c
s
"

5
.

W
i
l
c
o
x
,
 
Y
a
r
n
e
l
l
,

"
M
a
t
h
e
m
a
t
i
c
s
:

A
 
M
o
d
e
r
n
 
A
p
p
r
o
a
c
h
"

6
.

l
e
f
a
t
h
e
m
a
t
i
c
s
 
i
n
A
c
t
i
o
n
,
"
'
I
n
s
t
i
t
u
t
e
 
o
f
 
L
i
f
e
I
n
s
u
r
a
n
c
e

7
.

"
T
h
e
 
M
a
t
h
e
m
a
t
i
c
s
 
o
f
L
i
f
e
 
I
n
s
u
r
a
n
c
e
,
"

I
n
s
t
i
t
u
t
e
 
o
f
 
L
i
f
e

I
n
s
u
r
a
n
c
e
.



V
I
I
I
.

A
n
 
I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
A
l
g
e
b
r
a

A
.

W
h
a
t
 
i
s
 
A
l
g
e
b
r
a
?

I
n
 
a
l
g
e
b
r
a
 
l
e
t
t
e
r
s
 
a
r
e
.
u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
n
u
m
b
e
r
s
.

T
h
e
s
e
 
a
r
e
 
s
o
m
e
t
i
m
e
s
 
c
a
l
l
e
d
 
v
a
r
i
a
b
l
e
s
 
o
r

l
i
t
e
r
a
l
 
n
u
m
b
e
r
s
.

A
l
l
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
o
p
e
r
a
t
i
o
n
s
 
o
f
 
n
u
M
b
e
r
s
 
c
a
n
 
b
e
 
p
e
r
f
o
r
m
e
d
 
w
i
t
h
 
l
e
t
t
e
r
s
.

H
o
w
e
v
e
r
,
 
i
n
 
o
r
d
e
r
 
t
o
 
a
d
d
 
a
n
d
 
s
u
b
t
r
a
c
t
 
l
i
t
e
r
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e
y
 
m
u
s
t
 
b
e
 
o
f
 
t
h
e
 
s
a
m
e
 
f
a
m
i
l
y
 
o
r

k
i
n
d
.

E
x
a
m
p
l
e
 
1
:

3
a
 
4
.
 
4
a
 
=
 
7
a

a
 
+
 
2
b

3
a
 
=
 
4
a
 
+
 
2
b

E
x
a
m
p
l
e
 
2
:

7
 
x
 
7
 
=
 
7
2
 
o
r
 
4
9

b
 
x
 
b
 
=
 
b
2

E
x
a
m
p
l
e
 
3
:

4
3

=
4
3
4

=
 
4
t

4
2

b
3

2
:
0
4

=
 
b

"
l
r

W
h
e
n
 
t
w
o
 
o
r
 
m
o
r
e
 
q
u
a
n
t
i
t
i
e
s
 
a
r
e
 
c
o
n
n
e
c
t
e
d
 
b
y
 
a
n
 
e
q
u
a
l
 
s
i
g
n
 
t
h
e
 
t
e
r
m
s
 
a
r
e
 
s
a
i
d
 
t
o
 
b
e
 
e
q
u
i
-

v
a
l
e
n
t
 
t
o
 
e
a
c
h
 
o
t
h
e
r
 
a
n
d
 
t
h
e
 
w
h
o
l
e
 
u
n
i
t
 
i
s
 
c
a
l
l
e
d
 
a
n
 
e
q
u
a
t
i
o
n
.

T
h
e
r
e
 
a
r
e
 
c
e
r
t
a
i
n
 
p
r
E
n
c
i
p
l
e
b

o
f
 
e
q
u
a
t
i
o
n
s
 
t
h
a
t
 
a
l
w
a
y
s
 
h
o
l
d
 
t
r
u
e
;
 
n
a
m
e
l
y
 
t
h
a
t
 
a
 
q
u
a
n
t
i
t
y
 
o
n
 
o
n
e
 
s
i
d
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
c
a
n

b
e
 
a
d
d
e
d
,
 
s
u
b
t
r
a
c
t
e
d
,
 
m
u
l
t
i
p
l
i
e
d
 
o
r
 
d
i
v
i
d
e
d
 
(
n
o
n
-
z
e
r
o
 
d
i
v
i
s
i
o
n
)
 
b
y
 
a
n
y
 
n
u
m
b
e
r
 
a
s
 
l
o
n
g
 
a
s

b
o
t
h
 
s
i
d
e
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
a
r
e
 
t
r
e
a
t
e
d
 
i
n
 
t
h
e
 
s
a
m
e
 
w
a
y
.

T
h
i
s
 
i
s
 
t
h
e
 
k
e
y
 
t
o
 
s
o
l
v
i
n
g

e
q
u
a
t
i
o
n
s
 
i
n
v
o
l
v
i
n
g
 
l
i
t
e
r
a
l
 
n
u
M
b
e
r
s
.

"
D
o
 
u
n
t
o
 
o
n
e
 
s
i
d
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
a
s
 
y
o
u
 
w
o
u
l
d
 
l
a
v
e

d
o
n
e
 
t
o
 
t
h
e
 
o
t
h
e
r
.
"

E
x
a
a
p
l
e
:

3
x

4
 
=
 
1
6

-
4

-
4

3
x
=

1
2

3 x
 
=
 
4

B
.

r
o
r
m
u
l
a
s
 
a
n
d
 
A
l
g
e
b
r
a
i
c
 
E
x
p
r
e
s
s
i
o
n
s

D
i
s
c
u
s
s
 
f
o
r
m
u
l
a
s
 
w
i
t
h
 
W
h
i
c
h
 
t
h
e
 
s
t
u
d
e
n
t
 
i
s
 
f
a
m
i
l
i
a
r
.
m
e
c
h
a
n
i
c
s
,
 
l
e
v
e
r
,
 
e
l
e
c
t
r
i
c
i
t
y
,
 
e
t
c
.

F
o
r
m
u
l
a
s
 
a
r
e
 
e
q
u
a
t
i
o
n
s
 
u
s
i
n
g
 
l
i
t
e
r
a
l
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

A
 
=
 
l
w
.

I
n
 
o
r
d
e
r
 
t
o
 
g
e
t
 
a

n
u
m
e
r
i
c
a
l
 
s
o
l
u
t
i
o
n
 
f
o
r
 
a
 
f
o
r
m
u
l
a
,
 
a
l
l
 
o
f
 
t
h
e
 
l
e
t
t
e
r
 
v
a
l
u
e
s
 
h
a
v
e
 
t
o
 
b
e
 
k
n
o
w
n
 
e
x
c
e
p
t
 
t
h
e

o
n
e
 
w
h
i
c
h
 
i
s
 
t
h
e
 
o
n
e
 
t
h
e

f
o
r
m
u
l
a
 
w
i
l
l
 
b
e
 
s
o
l
v
e
d
 
f
o
r
.



W
r
i
t
i
n
g
 
a
l
g
e
b
r
a
i
c
 
e
q
u
a
t
i
o
n
s
 
f
r
o
m
 
v
e
r
b
a
l
 
p
r
o
b
l
e
m
s
 
i
s
 
v
e
r
y
 
i
m
p
o
r
t
a
n
t
.

I
t
 
w
i
l
l
 
h
e
l
p
 
t
h
e

s
t
u
d
e
n
t
s
 
t
o
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
f
o
r
m
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
i
f
 
t
h
e
y
 
s
t
a
r
t
 
w
i
t
h
 
f
o
r
m
u
l
a
s

w
i
t
h
 
w
h
i
c
h
 
t
h
e
y
 
a
r
e
 
a
c
q
u
a
i
n
t
e
d
 
a
n
d
 
t
r
a
n
s
l
a
t
e
 
t
h
e
m
 
i
n
t
o
 
v
e
r
b
a
l
 
s
t
a
t
e
m
e
n
t
s
.

E
x
a
m
p
l
e
 
1
:

V
 
=
 
l
w
h

L
 
=
 
3

V
 
=
 
3
 
x
 
6
 
x
 
2

W
 
=
 
6

V
.
=
 
3
6
 
c
u
.
 
u
n
i
t
s

H
 
=
 
2

B
e
 
s
u
r
e
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
u
n
d
e
r
s
t
a
n
d
s
 
t
h
a
t
 
a
n
y
 
s
y
m
b
o
l
 
o
r
 
g
r
o
u
p
 
o
f
 
s
y
M
b
o
l
s
 
r
e
p
r
e
s
e
n
t
i
n
g

a
 
n
u
M
b
e
r
 
i
s
 
c
a
l
l
e
d
 
a
n
 
"
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
.
"

A
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s
 
a
r
e
 
c
o
m
p
o
s
e
d
 
o
f

t
e
r
m
s
 
a
n
d
 
f
a
c
t
o
r
s
.

E
x
a
m
p
l
e
 
o
f
 
a
 
t
e
r
m
:

a
,
 
2
x
,
 
5
x
y
,
 
3
x
,
 
5

E
a
c
h
 
n
u
m
b
e
r
 
o
r
 
e
x
p
r
e
s
s
i
o
n
 
i
n
 
a
 
t
e
r
m
 
i
s
 
c
a
l
l
e
d
 
a
 
f
a
c
t
o
r
.

I
n
 
t
h
e
 
t
e
r
n
 
5
x
y
 
t
h
e
r
e
 
a
r
e
 
t
h
r
e
e

f
a
c
t
o
r
s
,
 
5
,
 
x
,
 
a
n
d
 
y
. E
x
a
m
p
l
e
s
 
o
f
 
a
n
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s
:

3
x
 
+
 
5
y
,

7
x
2

+
 
5
.

T
h
e
s
e
 
t
e
r
m
s
 
a
r
e
 
c
o
m
b
i
n
e
d
 
b
y
 
a
d
d
i
t
i
o
n
 
o
r
 
s
u
b
t
r
a
c
t
i
o
n
 
t
o
 
f
o
r
m
 
t
h
e
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
.

E
x
a
m
p
l
e
 
2
:

F
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
2
x
 
+
 
3
 
=
 
7

x
 
=
 
2

E
x
a
m
p
l
e
 
3
:

F
i
n
d
 
t
h
e
 
v
a
l
u
e
 
o
f
 
X
 
-
 
X
 
i
f
 
X
 
=
 
2
0

1
-

C
.

P
o
s
i
t
i
v
e
 
e
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

1
.

R
e
a
d
i
n
g
 
a
 
t
h
e
r
m
o
m
e
t
e
r

T
h
e
 
s
t
u
d
e
n
t
 
p
r
o
b
a
b
l
y
 
k
n
e
%
 
o
f
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
t
i
m
e
 
w
h
e
n
 
h
e
 
s
a
w
 
h
i
s

f
i
r
s
t
 
w
e
a
t
h
e
r
 
t
h
e
r
m
o
m
e
t
e
r
.

H
e
 
h
e
a
r
d
 
n
e
w
s
 
b
r
o
a
d
c
a
s
t
e
r
s
 
s
a
y
 
t
h
a
t
 
t
h
e
 
w
e
a
t
h
e
r
 
i
n

M
o
n
t
a
n
a
 
w
a
s
 
"
2
0
a
b
e
l
o
w
 
z
e
r
o
.
"

2
.

U
s
e
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
-
l
i
n
e
.

I
t
 
i
s
 
e
a
s
y
 
t
o
 
g
o
 
f
r
o
m
 
r
e
a
d
i
n
g
 
a
 
t
h
e
r
m
o
m
e
t
e
r
 
t
o
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
n
u
M
b
e
r
 
l
i
n
e
 
t
o
 
s
h
o
w
 
g
a
i
n

a
n
d
 
l
o
s
s
s
 
a
n
d
 
t
o
 
a
d
d
 
n
u
m
b
e
r
s
 
w
i
t
h
 
u
n
l
i
k
e
 
s
i
g
n
s
.



40
...

11
14

-
5

-
4

-
3

-
2

-
1
-

0
1

2
3

4

O
f
 
t
w
o
 
n
u
m
b
e
r
s
 
o
n
 
a
 
n
u
M
b
e
r
 
l
i
n
e
,
 
t
h
e
 
o
n
e
 
o
n
 
t
h
e
 
r
i
g
h
t
 
i
s
 
g
r
e
a
t
e
r
.

3
.

G
a
i
n
 
a
n
d
 
l
o
s
s
 
o
n
 
t
h
e
 
n
u
M
b
e
r
 
l
i
n
e
.

A
 
f
o
o
t
b
a
l
l
 
t
e
a
m
 
g
a
i
n
s
 
5
 
y
a
r
d
s
 
o
n
 
t
h
e
 
f
i
r
s
t
 
p
l
a
y
 
a
n
d
 
i
s
 
t
h
r
o
w
n
 
f
o
r
 
a
 
l
o
s
s
 
o
f
 
3
 
y
a
r
d
s
 
o
n

t
h
e
 
n
e
x
t
 
p
l
a
y
.

T
h
i
s
 
c
a
n
.
b
e
 
c
o
m
p
a
r
e
d
 
t
o
 
m
o
v
i
n
g
 
5
 
u
n
i
t
s
 
t
o
 
t
h
e
 
r
i
g
h
t
 
a
n
d
 
t
h
e
n
 
3
 
u
n
i
t
s

t
o
 
t
h
e
 
l
e
f
t
.

T
h
e
 
s
t
u
d
e
n
t
s
 
c
a
n
 
s
u
g
g
e
s
t
 
m
a
n
y
 
o
t
h
e
r
 
e
x
a
m
p
l
e
s
.

D
.

A
d
d
i
n
g
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
M
b
e
r
s
.

1
.

O
n
 
t
h
e
 
n
u
M
b
e
r
 
l
i
n
e

2
.

R
u
l
e
s
 
f
o
r
 
s
i
g
n
e
d
 
n
u
M
b
e
r
s

A
f
t
e
r
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
h
a
d
 
o
r
a
l
 
p
r
a
c
t
i
c
e
 
a
d
d
i
n
g
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
b
y
 
c
o
u
n
t
i
n
g
 
e
i
t
h
e
r
 
t
o

t
h
e
 
r
i
g
h
t
 
o
r
 
l
e
f
t
,
 
h
e
 
s
h
o
u
l
d
 
s
e
e
 
t
h
a
t
 
a
n
 
a
l
g
e
b
r
a
i
c
 
a
x
i
o
m
 
b
e
c
o
m
e
s
 
e
v
i
d
e
n
t
.

"
I
n
 
a
d
d
i
t
i
o
n
,

i
f
 
t
h
e
 
s
i
g
n
s
 
o
f
 
n
u
m
b
e
r
s
 
a
r
e
 
t
h
e
 
s
a
m
e
,
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
s
e
 
n
u
m
b
e
r
s
 
w
i
l
l
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
s
i
g
n
.
"

E
x
a
m
p
l
e
:

-
5
-
4
-
3
 
=
 
-
1
2
;

0
5
 
A
4
 
A
3
 
=
 
-
1
2

A
l
t
e
r
n
a
t
e
 
w
a
y
:

(
-
5
)
 
2
4
-
4
)
 
I
k
(
-
3
)
 
=
 
-
1
2

E
.

S
u
b
t
r
a
c
t
i
n
g
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

A
.

O
n
 
t
h
e
 
n
u
M
b
e
r
 
l
i
n
e

O
r
a
l
 
p
r
a
c
t
i
c
e
 
i
n
 
s
u
b
t
r
a
c
t
i
n
g
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
m
r
b
e
r
 
l
i
n
e

i
s
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
h
a
n
 
i
s
 
a
d
d
i
t
i
o
n
.

B
.

R
u
l
e
s
 
f
o
r
 
s
u
b
t
r
a
c
t
i
n
g
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s

I
f
 
y
o
u
 
b
u
y
 
6
5
 
c
e
n
t
s
 
w
o
r
t
h
 
o
f
 
c
a
n
d
y
 
a
n
d
 
g
i
v
e
 
t
h
e
 
c
l
e
r
k
 
a
 
d
o
l
l
a
r
,
 
s
h
e
 
w
i
l
l
 
c
o
u
u
t
 
y
o
u
r

c
h
a
n
g
e
,
 
s
a
y
i
n
g
 
6
5
,
 
7
5
 
(
h
a
n
d
s
 
y
o
u
 
a
 
d
i
m
e
)
,
 
o
n
e
 
d
o
l
l
a
r
 
(
h
a
n
d
i
n
g
 
y
o
u
 
a
 
q
u
a
r
t
e
r
)
.

T
h
e

c
l
e
r
k
 
d
i
d
 
a
 
s
u
b
t
r
a
c
t
i
o
n
 
p
r
o
b
l
e
m
 
b
y
 
a
d
d
i
n
g
.

A
f
t
e
r
 
d
i
s
c
u
s
s
i
n
g
 
e
x
a
m
p
l
e
s
 
o
f
 
t
h
i
s
 
t
y
p
e
,

t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
t
h
e
n
 
l
e
a
r
n
 
"
T
o
 
p
e
r
f
o
r
m
 
a
 
s
u
b
t
r
a
c
t
i
o
n
,
 
r
e
p
l
a
c
e
 
t
h
e
 
s
u
b
t
r
a
h
e
n
d
 
b
y
 
i
t
s
 
o
p
p
o
s
i
t
e
,

a
n
d
 
a
d
d
.
"

S
h
o
w
 
o
n
 
a
 
n
u
M
b
e
r
 
l
i
n
e
.



F
.

M
u
l
t
i
p
l
y
i
n
g
 
a
n
d
 
d
i
v
-
:
i
i
n
g
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

P
.

A
 
p
o
s
i
t
i
v
e
 
n
t
r
f
b
e
r
 
t
i
m
e
s
 
a
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r

B
.

A
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
 
t
i
m
e
s
 
a
 
p
o
s
i
t
i
v
e
 
n
u
M
b
e
r

C
.

A
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
 
t
i
m
e
s
 
a
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r

D
.

A
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
 
t
i
m
e
s
 
a
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r

E
.

L
a
w
 
o
f
 
s
i
g
n
s
 
f
o
r
 
m
u
l
t
i
p
l
i
c
a
t
i
m
i

F
.

L
a
w
 
o
f
 
s
i
g
n
s
 
f
o
r
 
d
i
v
i
s
i
o
n

I
t
 
i
s
 
e
a
s
y
 
t
o
 
e
x
p
l
a
i
n
 
t
h
a
t
 
3
(
.
5
)
 
m
e
a
n
s

(
-
5
)
 
1
4
 
(
-
5
)

(
-
5
)
,
 
b
u
t
 
i
t
 
i
s
 
d
i
f
f
i
c
u
l
t
 
t
o

e
x
p
l
a
i
n
 
h
o
w
 
t
o
 
t
a
k
e
 
5
 
a
 
(
-
3
)
 
n
u
m
b
e
r
 
o
f
 
t
i
m
e
s
.

A
 
g
o
o
d
 
e
x
a
m
p
l
e
 
t
o
 
e
x
p
l
a
i
n
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n

o
f
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s
 
i
s
 
a
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
w
a
t
e
r
 
f
l
o
w
i
n
g
 
i
n
t
o
 
a
t
a
n
k
 
a
t
 
t
h
e

r
a
t
e
 
o
f
 
5
 
g
a
l
l
o
n
s
 
p
e
r
 
m
i
n
u
t
e
.

T
h
r
e
e
 
m
i
n
u
t
e
s
 
f
r
o
m
 
.
n
o
w
 
(
,
'
3
)
 
t
h
e
r
e
 
w
i
l
l
 
b
e
 
1
5
 
g
a
l
l
o
n
s
 
m
o
r
e

(
1
5
)
 
i
n
 
t
h
e
 
t
a
n
k
.

3
(
5
)
 
=
 
1
5

(
p
o
s
i
t
i
v
e
 
x
 
p
o
s
i
t
i
v
e
 
=
 
p
o
s
i
t
i
v
e
)

T
h
r
e
e
 
w
i
n
u
t
e
s
 
a
g
o
 
(
-
3
)
 
t
h
e
r
e
 
w
e
r
e
 
1
5
 
g
a
l
l
o
n
s
 
l
e
s
s
 
(
-
1
5
)
 
i
n
 
t
h
e

t
a
n
k
.

-
3
(
5
)
 
=
 
-
1
5

(
n
e
g
a
t
i
v
e
 
x
 
p
o
s
i
t
i
v
e
 
=
 
n
e
g
a
t
i
v
e
)

S
u
p
p
o
s
e
 
t
h
a
t
 
w
a
t
e
r
 
i
s
 
f
l
o
w
i
n
g
 
o
u
t
 
o
f
 
t
h
e
 
t
a
n
k
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f

f
i
v
e
 
g
a
l
l
o
n
s
 
p
e
r
 
m
i
n
u
t
e
 
(
-
5
)
.

T
h
r
e
e
 
m
i
n
u
t
e
s
 
f
r
o
m
 
n
o
w
 
t
h
e
r
e
 
w
i
l
l
 
b
e
 
1
5
 
g
a
l
l
o
n
s
 
l
e
s
s
 
(
#
1
5
)
 
i
n
 
t
h
e

t
a
n
k
.

3
(
-
5
)
 
=
 
-
1
5

(
p
o
s
i
t
i
v
e
 
x
 
n
e
g
a
t
i
v
e
 
=
 
n
e
g
a
t
i
v
e
)

T
h
r
e
e
 
m
i
n
u
t
e
s
 
a
g
o
 
(
-
3

t
h
e
r
e
 
w
e
r
e
 
1
5
 
g
a
l
l
o
n
s
 
m
o
r
e
 
(
,
4
1
5
)
 
i
n
 
t
h
e
 
t
a
n
k
.

1
5

(
n
e
g
a
t
i
v
e
 
x
 
n
e
g
a
t
i
v
e
 
=
 
p
o
s
i
t
i
v
e
)

F
o
r
 
f
u
r
t
h
e
r
 
d
i
s
c
u
s
s
i
o
n
 
S
e
e
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
I
l
l
i
n
o
i
s
 
C
o
m
m
.
 
o
f

S
c
h
o
o
l
 
M
a
t
h
 
M
a
t
e
r
i
a
l
s
.

G
.

E
q
u
a
t
i
o
n
s
 
.
 
E
x
a
m
p
l
e
s
 
t
o
 
u
s
e

I
n
t
r
o
d
u
c
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
a
x
i
o
m
s
.

A
n
 
a
x
i
o
m
 
i
s
 
a
 
s
t
a
t
e
m
e
n
t
 
a
c
c
e
p
t
e
d
 
w
i
t
h
o
u
t
 
p
r
o
o
f
.

S
t
a
r
t
 
w
i
t
h
 
s
i
m
p
l
e
 
e
q
u
a
t
i
o
n
s
:

1
.
 
x
#
 
5
 
=
 
6

x
 
+
 
5
 
=
 
6

-
 
5

-
5

x
 
+
 
0
 
=
 
1

x
 
=
 
1

6
5



3
.

3
x
 
-
 
5
 
=
 
6
 
-
 
2
x

4
.

x
 
=
 
6

H
.

V
e
r
b
a
l
 
P
r
o
b
l
e
m
s

1
.

T
r
a
n
s
l
a
t
i
L
g
 
s
e
n
t
e
n
c
e
s
 
i
n
t
o
 
a
l
g
e
b
r
a
i
c
 
l
a
n
g
u
a
g
e

x
=
 
6

+
5

+
5

A
d
d
 
5
 
t
o
 
b
o
t
h
 
s
i
d
e
s

x
 
+
 
0
 
=
 
1
1

x
 
=
 
1
1

S
u
b
t
r
a
c
t
 
5
 
+
 
2
x
 
o
n
 
b
o
t
h
 
s
i
d
e
s

3
x
 
-
 
2
x
 
=
 
6
 
-
 
5

x
 
=
 
1

M
u
l
t
i
p
l
y
 
e
a
c
h
 
s
i
d
e
 
b
y
 
3
.

3
(
4
)

=
 
(
6
)
(
3
)

x
 
=
 
1
8

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
w
o
i
k
 
m
a
n
y
 
p
r
o
b
l
e
m
s
 
o
f

f
h
e
 
t
y
p
e
:
 
(
1
)
 
F
i
n
d
 
t
h
e
 
n
u
m
b
e
r
 
c
f
 
d
e
g
r
e
e
s
 
i
n

e
a
c
h

o
f
 
t
w
o
 
c
o
m
p
l
e
m
e
n
t
a
r
y
 
a
n
g
l
e
s
 
i
f
 
o
n
e
 
i
s
 
1
7

t
i
m
e
s
 
a
s
 
l
a
r
g
e
 
a
s
 
t
h
e
 
o
t
h
e
r
.

x
 
=
 
o
n
e
 
a
n
g
l
e

1
7
x
 
=
 
s
e
c
o
n
d
 
a
n
g
l
e

x
 
+
 
1
7
x
 
=
 
9
0

I
8
x
 
=
 
9
0

x
 
=
 
5

o
n
e
 
a
n
g
l
e
 
=
 
5

s
e
c
o
n
d
 
a
n
g
l
e
 
=
 
8
5

(
2
)

W
h
a
t
 
n
u
m
b
e
r
 
i
n
c
r
e
a
s
e
d
 
b
y
 
2
4
 
e
q
u
a
l
s
 
7
5
?

L
e
t
 
x
 
=
 
u
n
k
n
o
w
n
 
n
u
M
b
e
r

x
 
+
 
2
4
 
=
 
7
5

x
 
=
 
7
5
 
-
 
2
4

x
 
=
 
5
1

(
3
)

I
f
 
I
 
m
u
l
t
i
p
l
y
 
m
y
 
w
e
i
g
h
t
 
i
n
 
p
o
u
n
d
s
 
b
y
 
4
 
a
n
d
 
a
d
d
 
6
0

p
o
u
n
d
s
,
 
I
 
g
e
t
 
4
0
0
 
p
o
u
n
d
s
.

H
o
w
 
m
u
c
h
 
d
o
 
I
 
w
e
i
g
h
?

x
 
=
 
w
e
i
g
h
t
 
i
n

p
o
u
n
d
s

4
x
 
+
 
6
0
 
=
 
4
0
0

4
x
 
=
 
4
0
0
 
-
 
6
0

4
x
 
=
 
3
4
0

x
 
=
 
8
5

6
6



w
r I
X
.

L
e
n
g
t
h
 
a
n
d
 
A
n
g
l
e
s
 
-
 
U
s
e
 
o
f
 
R
u
l
e
r
 
a
n
d
 
P
r
o
t
r
a
c
t
o
r

A
.

I
n
t
r
o
d
u
c
t
i
o
n
 
o
n
 
L
e
n
g
t
h

1
.

N
o
n
-
s
t
a
n
d
a
r
d
 
u
n
i
t
s
 
o
f
 
m
e
a
s
u
r
e

a
.

M
e
a
s
u
r
e
 
w
i
d
t
h
 
o
f
 
d
e
s
k

b
.

M
e
a
s
u
r
e
 
w
i
d
t
h
 
o
f
 
b
o
o
k

H
a
v
e
 
s
t
u
d
e
n
t
s
 
m
e
a
s
u
r
e
 
b
y
 
p
e
n
c
i
l
 
l
e
n
g
t
h
s
 
a
n
d
 
r
e
c
o
r
d
 
t
h
e
 
r
a
n
g
e
 
o
f
 
t
h
e
 
c
l
a
s
s
.

U
s
e

t
h
u
m
b
 
w
i
d
t
h
s
 
f
o
r
 
t
h
i
s
.

F
i
n
d
 
e
x
a
m
p
l
e
s
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
o
 
m
e
a
s
u
r
e
 
w
i
t
h
 
n
o
n
-
s
t
a
n
d
a
r
d

u
n
i
t
s
 
p
o
i
n
t
i
n
g
 
o
u
t
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
f
o
r
 
s
t
a
n
d
a
r
d
i
z
a
t
i
o
n
.

2
.

S
t
a
n
d
a
r
d
 
u
n
i
t
s
 
o
f
 
l
e
n
g
t
h
 
-
 
-
i
n
c
h
,
 
f
o
o
t
,
 
y
a
r
d
,
 
e
t
c
.

B
.

U
s
e

1
.

o
f
 
l
e
n
g
t
h
s

E
s
t
i
m
a
t
i
o
n
s
 
(
R
u
l
e
r
s
 
n
e
e
d
e
d
)

a
.

D
r
a
w
 
e
s
t
i
m
a
t
e
s
 
o
f
 
1
"
,
 
1
'
,
 
1

b
.

E
s
t
i
m
a
t
e
 
l
e
n
g
t
h
s
,
 
w
i
d
t
h
s
 
o
f

2
.

U
s
e
 
o
f
 
r
u
l
e
r

a
.

P
r
e
t
e
s
t
 
b
y
 
u
s
e
 
o
f
 
s
u
g
g
e
s
t
e
d

r
u
l
e
r
.

y
d
.
,
 
5
"
,
 
e
t
c
.

v
a
r
i
o
u
s
 
o
b
j
e
c
t
s
 
-
 
s
m
a
l
l
 
a
n
d
 
l
a
r
g
e
.

a
c
t
i
v
i
t
y
 
o
r
 
o
t
h
e
r
 
m
e
a
n
s
 
o
n
 
h
o
w
 
w
e
l
l
 
s
t
u
d
e
n
t
s
 
c
a
n
 
u
s
e



b
.

I
n
s
t
r
u
c
t
 
i
n
 
r
e
a
d
i
n
g
 
r
u
l
e
r

(
m
a
y
 
n
o
t
 
n
e
e
d
 
t
h
i
s
 
m
u
c
h

d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
o
u
t
c
o
m
e
 
o
f
p
r
e
t
e
s
t
)
.

A
n
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r

a
n
d
 
a
 
c
l
e
a
r
 
p
l
a
s
t
i
c
 
r
u
l
e
r
 
c
a
n

b
e
 
u
s
e
d
 
f
o
r
 
t
h
i
s
 
p
u
r
p
o
s
e

q
u
i
t
e

e
f
f
e
c
t
i
v
e
l
y
.

D
i
t
t
o
 
s
h
e
e
t
s
 
m
a
y
 
a
l
s
o
b
e
 
u
s
e
d
 
f
o
r
 
t
h
i
s
 
p
u
r
p
o
s
e
.

c
.

M
a
k
e
 
s
o
m
e
 
o
f
 
t
h
e
i
r
 
o
w
n

r
u
l
e
r
s
 
w
i
t
h
 
1
"
,

V
,
 
h
t
,
 
d
i
v
i
s
i
o
n
s
 
o
n
 
t
h
e
m
 
a
s
 
w
e
l
l
 
a
s

1
/
1
6
"
.

T
h
e
s
e
 
c
a
n
 
b
e
 
m
a
d
e
 
o
f
 
c
u
t
 
u
p

E
r
t
r
i
p
s
 
o
f
 
m
a
n
i
l
a
 
f
o
l
d
e
r
s
.

T
h
e
y
 
w
i
l
l
 
b
e
 
u
s
e
d
 
f
o
r

r
o
u
n
d
e
d
 
o
f
f
 
r
e
a
d
i
n
g
s
 
t
o

b
e
 
m
a
d
e
.

d
.

M
e
a
s
u
r
e
 
v
a
r
i
o
u
s
 
o
b
j
e
c
t
s

i
n
 
r
o
o
m
 
t
o
 
n
e
a
r
e
s
t

1
"
,
 
1
2
-
"
,
 
l
'
,
 
e
t
c
.

Y
o
u
 
c
d
n
 
u
s
e
 
p
i
e
c
e
s

o
f
 
t
a
p
e
 
s
t
r
i
p
s
 
p
l
a
c
e
d

a
r
o
u
n
d
 
t
h
e
 
r
o
o
m
.

T
h
i
s
 
s
h
o
u
l
d
 
b
e
 
a
 
p
r
o
j
e
c
t

r
u
n
n
i
n
g
 
f
o
r
 
m
o
r
e
 
t
h
a
n
 
o
n
e

d
a
y
-
-
g
i
v
e
 
m
o
r
e
 
p
r
a
c
t
i
c
e

f
r
o
m
 
d
a
y
 
t
o
 
d
a
y
.

T
h
e
 
s
t
r
i
p
s
 
o
f

t
a
p
e
 
c
a
n
 
b
e
 
n
u
m
b
e
r
e
d
.

e
.

B
r
i
n
g
 
i
n
 
t
h
e
 
i
d
e
a
 
o
f
p
r
e
c
i
s
i
o
n
,
 
t
o
l
e
r
a
n
c
e
,
 
g
r
e
a
t
e
s
t
p
o
s
s
i
b
l
e
 
e
r
r
o
r
,
 
a
n
d
 
a
c
c
u
r
a
c
y
.

P
r
e
c
i
s
i
o
n
 
c
a
n
 
b
e
 
r
e
l
a
t
e
d

t
o
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
s

t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
.

P
r
e
c
i
s
i
o
n
 
d
e
p
e
n
d
s

u
p
o
n
 
t
h
e

s
m
a
l
l
e
s
t
 
s
u
b
d
i
v
i
s
i
o
n
 
o
f
t
h
e
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
-
-
"
i
t

i
s
 
p
r
e
c
i
s
e
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t

w
h
e
n

s
u
b
d
i
v
i
s
i
o
n
s
 
w
e
r
e
 
t
h
e
 
s
m
a
l
l
e
s
t
.

T
o
l
e
r
a
n
c
e
 
i
s
 
t
h
e
 
a
m
o
u
n
t
 
a

m
e
a
s
u
r
e
m
e
n
t

2 c
a
n
 
v
a
r
y

f
r
o
m
 
s
o
m
e
 
s
t
a
n
d
a
r
d
 
t
o
 
m
e
e
t

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

E
x
a
m
p
l
e
:

M
e
a
s
u
r
e
m
e
n
t
 
m
u
s
t
 
b
e
 
3

3
/
8
"
 
±
 
1
/
1
6
"
 
m
e
a
n
s
 
i
t
 
c
a
n
b
e
 
3
 
5
/
1
6
 
.
 
3

7
/
1
6
"
.

T
h
i
s
 
c
a
n
 
b
e
 
r
e
l
a
t
e
d
 
t
o

s
h
o
p
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
o
r
p
a
t
t
e
r
n
 
n
a
k
i
n
g
.

G
r
e
a
t
e
s
t
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r

i
s
 
o
n
e
-
h
a
l
f
 
t
h
e

s
m
a
l
l
e
s
t
 
u
n
i
t
.

T
h
e
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
 
i
s

f
o
u
n
d
 
b
y

d
i
v
i
d
i
n
g
 
t
h
e
 
g
r
e
a
t
e
s
t

p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
b
y
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
i
t
s
e
l
f
.

T
h
e
 
s
m
a
l
l
e
r
 
t
h
e

r
e
l
a
t
i
v
e
 
e
r
r
o
r
,
 
t
h
e
 
m
o
r
e

a
c
c
u
r
a
t
e
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
.

f
.

G
r
a
p
h
 
f
r
o
m
 
d
a
y
 
t
o
 
d
a
y

t
h
e
 
%
 
a
c
c
u
r
a
c
y
 
a
t
t
a
i
n
e
d
 
o
n
e
s
t
i
m
a
t
i
n
g
 
a
 
c
e
r
t
a
i
n

l
e
n
g
t
h
.

g
.

U
s
e
 
t
a
p
e
 
m
e
a
s
u
r
e
s
.

T
e
a
c
h
e
r
s
 
c
a
n
 
u
s
e
 
t
a
p
e
 
m
e
a
s
u
r
e
s

f
o
r
 
l
o
n
g
e
r
 
d
i
g
t
a
n
c
e
s
 
a
s
w
e
l
l
 
a
s
 
f
o
r
 
d
i
s
t
a
n
c
e
s

a
r
o
u
n
d
.

S
t
u
d
e
n
t
s
 
c
a
n
 
m
e
a
s
u
r
e

d
i
s
t
a
n
c
e
 
w
i
t
h
 
s
t
r
i
n
g

a
n
d
 
a
l
s
o
 
b
y
 
"
s
t
e
p
p
i
n
g
o
f
f
 
d
i
s
t
a
n
c
e
s
.
"

C
o
m
p
a
r
e
 
t
h
e
 
r
e
s
u
l
t
s

o
f
 
t
h
e
s
e
 
t
h
r
e
e
 
t
y
p
e
s

o
f
 
m
e
a
s
u
r
e
m
e
n
t
.

h
.

P
r
a
c
t
i
c
e
 
s
o
m
e
 
a
d
d
i
t
i
o
n

a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
l
e
n
g
t
h
s
.
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C
.

I
n
t
r
o
d
u
c
t
i
o
n
 
o
f
 
A
n
g
l
e
 
M
e
a
s
u
r
e
m
e
n
t

1
.

O
r
i
g
i
n
s

2
.

M
e
a
s
u
r
e
m
e
n
t
 
o
f
 
d
i
r
e
c
t
i
o
n
 
o
f
 
r
o
t
a
t
i
o
n

A
n
g
l
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
r
e
 
u
s
e
d
 
i
n

c
o
n
s
t
r
u
c
t
i
o
n
,
 
c
a
r
p
e
n
t
r
y
,
 
s
u
r
v
e
y
i
n
g
,
 
n
a
v
i
g
a
t
i
o
n
a
n
d
 
f
i
r
e

s
p
o
t
t
i
n
g
.

F
r
o
m
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
c
a
m
e
t
h
e
 
n
e
e
d
 
t
o
 
m
e
a
s
u
r
e
 
a
n
g
l
e
s
.

T
h
i
s
 
s
h
o
u
l
d

b
e
 
d
i
s
c
u
s
s
e
d
.

D
.

U
s
e
 
o
f
 
A
n
g
l
e
s

I
n
t
r
o
d
u
c
e
 
n
a
m
e
s
 
s
u
c
h
 
a
s
 
v
e
r
t
e
x
,
 
s
i
d
e
s

(
r
a
y
s
)
,
 
a
c
u
t
e
,
 
r
i
g
h
t
,
 
o
b
l
i
q
u
e
.

1
.

N
a
m
e
s
 
o
f
 
p
a
r
t
s
 
o
f
 
a
n
g
l
e
s
 
a
n
d
k
i
n
d
s
 
o
f
 
a
n
g
l
e
s
.

2
.

U
s
e
s
 
o
f
 
a
n
g
l
e
 
m
e
a
s
u
r
e
m
e
n
t
.

a
.

N
e
e
d
 
f
u
r
 
s
t
a
n
d
a
r
d
 
u
n
i
t
s
.

b
.

C
o
m
p
a
s
s
 
u
s
e
d
 
i
n
 
n
a
v
i
g
a
t
i
o
n
.

T
h
i
s
 
i
s
 
b
e
i
n
g
 
d
i
s
c
u
s
s
e
d
 
i
n
 
t
h
e
 
u
n
i
t
 
o
n
l
a
t
i
t
u
d
e
 
a
n
d
 
l
o
n
g
i
t
u
d
e
.

c
.

C
o
m
p
a
s
s
 
u
s
e
d
 
i
n
 
f
o
r
e
s
t
 
o
b
s
e
r
v
a
t
i
o
n
.

S
e
e
 
n
e
x
t
 
s
h
e
e
t
 
f
o
r
 
a
 
s
a
m
p
l
e
 
o
f
 
a
 
t
y
p
e
o
f
 
d
i
t
t
o
e
d
 
m
a
p
 
t
h
a
t
 
c
o
u
l
d
 
b
e
 
p
a
s
s
e
d
 
o
u
t
 
t
o

s
t
u
d
e
n
t
s
-
-
l
o
c
a
t
i
n
g
 
f
i
r
e
s
 
a
n
d
 
s
o
m
e
 
s
u
g
g
e
s
t
e
d

r
e
l
a
t
e
d
 
q
u
e
s
t
i
o
n
s
.

U
s
e
 
o
f
 
p
r
o
t
r
a
c
t
o
r

i
s
 
t
o
 
b
e
 
t
a
u
g
h
t
 
f
i
r
s
t
.

S
e
e
 
r
e
f
e
r
e
n
c
e
 
1
,
 
p
.
 
1
9
6
.
1
9
9
.

E
.

U
s
e
 
o
f
 
p
r
o
t
r
a
c
t
o
r

1
.

P
r
e
t
e
s
t
 
b
y
 
m
e
a
n
s
 
o
f
 
d
i
t
t
o
e
d
 
s
h
e
e
t
s
,
 
u
s
e

o
f
 
p
r
o
t
r
a
c
t
o
r
 
i
n
 
m
e
a
s
u
r
e
m
e
n
t
 
o
f
 
a
n
g
l
e
s
.

_

2
.

I
n
s
t
r
u
c
t
 
i
n
 
r
e
a
d
i
n
g
 
o
f
 
p
r
o
t
r
a
c
t
o
r

(
n
o
t
 
m
u
c
h
 
n
e
e
d
e
d
 
i
f
 
s
u
c
c
e
s
s
f
u
l
 
i
n
 
1
)
.

A
n
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r
 
a
n
d
 
a
 
p
l
a
s
t
i
c
p
r
o
t
r
a
c
t
o
r
 
c
a
n
 
b
e
 
u
s
e
d
.

A
l
s
o
 
a
 
l
a
r
g
e
 
b
o
a
r
d

p
r
o
t
r
a
c
t
o
r
 
m
a
y
 
b
e
 
u
s
e
d
.

S
t
u
d
e
n
t
s
 
h
a
v
e
 
d
i
f
f
i
c
u
l
t
y
 
i
n
u
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
 
p
l
a
c
e
m
e
n
t
 
o
f
 
t
h
e

v
e
r
t
e
x
 
s
o
 
a
 
v
i
s
u
a
l
 
d
e
m
o
n
s
t
r
a
t
i
o
n
i
s
 
g
e
n
e
r
a
l
l
y
 
n
e
e
d
e
d
.

3
.

M
e
a
s
u
r
e
 
v
a
r
i
o
u
s
 
a
n
g
l
e
s
-
-
g
i
v
e
 
l
o
t
s
 
o
f
p
r
a
c
t
i
c
e
.

T
h
i
s
 
i
s
 
w
h
e
r
e
 
t
h
e
 
m
a
p
 
o
n
 
t
h
e
 
n
e
x
t
 
p
a
g
e
,
 
o
r
s
o
m
e
t
h
i
n
g
 
s
i
m
i
l
a
r
 
t
o
 
t
h
i
s
,
 
m
a
y
 
b
e
 
u
s
e
d
.

6
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4
.

G
i
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
a
n
g
l
e
s
.

5
.

M
a
k
e
 
r
e
g
u
l
a
r
 
s
i
z
e
d
 
p
o
l
y
g
o
n
s
.

T
h
i
s
 
u
s
e
s
 
b
o
t
h
 
r
u
l
e
r
 
a
n
d
 
p
r
o
t
r
a
c
t
o
r
.

E
x
a
m
p
l
e
:

C
o
n
s
t
r
u
c
t
 
a
 
r
e
g
u
l
a
r
 
h
e
p
t
a
g
o
n
 
w
i
t
h
 
e
a
c
h
 
s
i
d
e
 
3
/
4
"
 
l
o
n
g
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
n
e
e
d
 
i
n
s
t
r
u
c
t
i
o
n
 
i
n
 
h
o
w

t
o
 
d
i
v
i
d
e
 
3
6
0
 
i
n
t
o
 
e
q
u
a
l
 
p
a
r
t
s
 
a
n
d

h
o
w
 
t
o
 
u
s
e
 
o
u
t
s
i
d
e
 
a
n
g
l
e
s
 
o
f
 
p
o
l
y
g
o
n
.

5
1
1
-
0
/

3
6
0
 
=
5
1
T
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.
.
.

.

-
.
R
e
d
.
..
,

.
B
r
o
d
f
c

I
,t

'
...

i 1
..

...
,,

.1
0 

an
,

el
m

va
la

b 
M

IA
 N

O
M

/
/

S
a
m
'
s

S
a
w
m
i
l
l

/

(
(

/
/
'

l
o
c
a
t
i
o
n

-
7
 
o
f
 
f
i
r
e

N
a
m
i
n
g
 
e
a
c
h
 
o
f
 
t
h
e
 
l
a
k
e
,
 
s
t
r
e
a
m
 
a
n
d

m
o
u
n
t
a
i
n
 
a
r
e
a
s
 
c
a
n
 
b
e
 
d
o
n
e
.

Y
o
u
 
c
a
n
 
a
l
s
o
 
i
n
c
o
r
p
o
r
a
t
e
 
s
o
m
e
 
l
o
g
i
c

s
u
c
h
 
a
s
 
t
r
y
i
n
g
 
t
o
 
a
n
a
l
y
z
e
 
w
h
e
t
h
e
r
 
t
o

s
e
n
d
 
o
u
t
 
e
q
u
i
p
m
e
n
t
.
 
(
C
e
r
t
a
i
n
 
s
i
t
u
a
-

t
i
o
n
s
 
s
o
m
e
t
i
m
e
s
 
m
i
g
h
t
 
n
o
t
 
w
a
r
r
a
n
t
 
i
t
.
)

F
o
r
 
e
x
a
m
p
l
e
,
 
a
 
T
r
a
p
p
e
r
'
s
 
C
a
b
i
n
 
i
s

o
f
t
e
n
 
u
s
e
d
 
b
y
 
f
i
s
h
e
r
m
e
n
 
w
h
o
 
b
u
i
l
d

f
i
r
e
 
t
o
 
c
o
o
k
 
d
i
n
n
e
r
.

N
%

/

V
Q
u
e
s
t
i
o
n
s
 
s
u
c
h
 
a
s
 
t
h
e
s
e
 
m
a
y
 
b
e
 
a
s
k
e
d
:

1
.

S
i
n
c
e
 
S
a
m
'
s
 
S
a
w
m
i
l
l
 
i
s
 
a
l
w
a
y
s

'
/
 
/
/

b
u
r
n
i
n
g
 
s
c
r
a
p
s
,
 
w
h
a
t
 
s
m
o
k
e

r
e
a
d
i
n
g
 
s
h
o
u
l
d
 
b
o
t
h
 
l
o
o
k
o
u
t
s

-

i
g
n
o
r
e
 
i
n
 
r
e
p
o
r
t
i
n
g
 
f
i
r
e
s
?

2
.

L
o
c
a
t
e
 
a
 
f
i
r
e
 
w
i
t
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
-

r
e
a
d
i
n
g
s
:

R
e
d
 
B
r
o
o
k
 
8
4
 
a
n
d
 
B
e
l
a
y

M
o
u
n
t
a
i
n
 
4
6

.
T
h
i
s
 
e
x
a
m
p
l
e

i
s
 
w
o
r
k
e
d
 
o
u
t
 
o
n
 
t
h
e

m
a
p
.

I
:
)
 
T
r
a
p
p
e
r
'
,

C
a
b
i
9
/

.. 
1 

I 
1

.. 
I

i
...

1/
4

I
e ,

,
al

4
,
,
,

/
r

e

t

/
l
d
y

L
o
o
k
o
u
t

\ 7.
c

/4
,

p
b
l
e
-
B
 
R
a
n
c
h

N

/ "
.

.
%

 /

F
i
s
h
e

n
t
s

4
1
1
1
1
1
i

7
1

T
h
e
s
e
 
q
u
e
s
t
i
o
n
s
 
c
a
n
 
b
e
 
a
n
s
w
e
r
e
d
 
b
y
 
t
h
e

u
s
e
 
o
f
 
a
 
p
r
o
t
r
a
c
t
o
r
,
 
b
u
t
 
y
o
u
 
c
a
n
 
a
l
s
o

b
r
i
n
g
 
i
n
 
a
 
m
a
g
n
e
t
i
c
 
c
o
m
p
a
s
s
 
t
o
 
s
h
o
w

t
h
e
 
s
t
u
d
e
n
t
s
 
h
o
w
 
i
t
 
i
s
 
d
i
v
i
d
e
d
 
i
n
t
o

d
e
g
r
e
e
s
 
a
n
d
 
e
x
p
l
a
i
n
 
h
o
w
 
t
o
 
c
o
n
v
e
r
t

f
r
o
m
 
d
i
r
e
c
t
i
o
n
 
r
e
a
d
i
n
g
s
 
t
o
 
a
n
g
l
e
 
r
e
a
d
i
n
g
s
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
s
 
o
f
 
t
h
i
s
 
p
r
o
j
e
c
t
,
 
a
l
l

s
h
o
u
l
d

a
g
r
e
e
 
o
n
 
t
h
e
 
s
a
m
e
 
d
i
r
e
c
t
i
o
n
s
,

s
u
c
h
 
a
s
 
t
h
e
 
e
x
a
m
p
l
e
 
i
s
 
w
o
r
k
e
d
 
o
u
t
 
b
e
-

g
i
n
n
i
n
g
 
a
t
 
N
o
r
t
h
 
a
n
d
 
r
e
a
d
i
n
g
 
c
l
o
c
k
w
i
s
e
,

a
n
d
 
t
h
a
t
 
d
u
e
 
E
a
s
t
 
i
s
 
9
0

)
e
t
c
.



F
.

A
n
g
l
e
 
m
e
a
s
u
r
e
m
e
n
t
 
f
o
r
 
i
n
d
i
r
e
c
t
 
m
e
a
s
u
r
e
m
e
n
t

1
.

H
o
w
 
t
o
 
f
i
n
d
 
a
n
g
l
e
s
 
o
f
 
e
l
e
v
a
t
i
o
n
 
a
n
d
 
d
e
v
e
s
s
i
o
n
.

B
r
i
n
g
 
a
 
s
u
r
v
e
y
o
r
'
s
 
t
r
a
n
s
i
t
 
i
f
 
p
o
s
s
i
b
l
e
.

A
l
i
d
a
d
e
s
 
a
n
d
 
h
a
n
d
 
l
e
v
e
l
s
 
a
r
e
 
l
e
s
s
 
e
x
p
e
n
s
i
v
e

a
n
d
 
c
a
n
 
a
l
s
o
 
b
e
 
u
s
e
d
.

2
.

C
o
n
s
t
r
u
c
t
 
o
w
n
 
t
r
a
n
s
i
t
 
f
r
o
m
 
p
r
o
t
r
a
c
t
o
r
.

T
a
k
e
 
a
n
 
o
r
d
i
n
a
r
y
 
p
r
o
t
r
a
c
t
o
r
 
a
n
d
 
f
a
s
t
e
n
 
a
 
s
t
r
i
n
g
 
t
o
 
t
h
e
 
v
e
r
t
e
x
 
m
a
r
k
.

(
D
r
i
l
l
 
w
i
t
h
 
a

f
i
n
e
 
p
o
i
n
t
 
t
o
 
m
a
k
e
 
a
 
s
m
a
l
l
 
h
o
l
e
 
i
f
 
t
h
e
r
e
 
i
s
n
'
t
 
o
n
e
 
t
h
e
r
e
.
)

T
i
e
 
a
 
w
e
i
g
h
t
 
t
o
 
t
h
e

e
n
d
 
o
f
 
t
h
e
 
s
t
r
i
n
g
.

3
.

M
a
k
e
 
i
n
d
i
r
e
c
t
 
m
e
a
s
u
r
e
m
e
n
t
s
 
u
s
i
n
g
 
o
w
n
 
t
r
a
n
s
i
t
.

T
h
i
s
 
w
i
l
l
 
g
i
v
e
 
u
s
e
 
w
i
t
h
 
b
o
t
h
 
p
r
o
t
r
a
c
t
o
r

a
n
d
 
t
a
p
e
 
m
e
a
s
u
r
e
.

A
n
 
e
x
a
m
p
l
e
 
w
o
u
l
d
 
b
e
 
t
h
e
 
m
e
a
s
u
r
e
i
n
g
 
o
f
 
t
h
e
 
n
e
i
g
h
t
 
o
f
 
t
h
e
 
r
o
o
m
.

R
e
f
e
r
e
n
c
e
:

2
)
 
p
.
 
2
9
1
-
3
0
0
.

A
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
 
=

9
0
0
-
 
7
8
°
=
 
1
2
°

7
2

A
n
g
l
e
 
o
f
 
e
l
e
v
a
t
i
o
n
 
=

1
2
2
°
-
 
9
0
0
=
 
3
2
°



4
.

M
a
k
e
 
s
c
a
l
e
 
d
r
a
w
i
n
g
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
s
 
m
a
d
e
 
i
n
 
t
h
e
 
p
r
e
v
i
o
u
s
 
e
x
e
r
c
i
s
e
.

*
S
e
e
 
b
e
l
o
w
 
f
o
r

e
x
t
e
n
s
i
o
n
 
i
d
e
a
s
.

l
o
c
a
t
i
o
n
 
o
f

w
h
e
r
e
 
y
o
u

s
t
o
o
d
.

C
.

R
e
f
e
r
e
n
c
e
s
:

M
e
a
s
u
r
e
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
w
h
e
r
e

y
o
u
 
w
e
r
e
 
s
t
a
n
d
i
n
g
 
t
o
 
t
h
e

o
b
j
e
c
t
 
o
f
 
w
h
i
c
h
 
y
o
u
 
a
r
e

m
e
a
s
u
r
i
n
g
 
t
h
e
 
h
e
i
g
h
t
.

1
.

W
i
e
b
e
,

"
F
o
u
n
d
a
t
i
o
n
s
 
o
f
 
M
a
t
h
e
m
a
t
i
c
s
"

2
.

B
o
d
e
s
,

"
M
a
t
h
e
m
a
t
i
c
s
;
 
a
 
L
i
b
e
r
a
l
 
A
r
t
s
 
A
p
p
r
o
a
c
h
"

3
.

B
r
o
w
n
,

"
G
e
n
e
r
a
l
 
M
a
t
h
e
m
a
t
i
c
s
"

7
3



R
a
t
i
o
,
 
P
r
o
p
o
r
t
i
o
n
,
 
S
i
m
i
l
a
r
 
F
i
g
u
r
e
s
,
 
T
r
i
g
o
n
o
m
e
t
r
i
c
 
R
a
t
i
o

I
.

R
a
t
i
o
 
a
n
d
 
P
r
o
p
o
r
t
i
o
n
.

A
,

D
e
f
i
n
i
t
i
o
n
 
o
f
 
r
a
t
i
o

T
h
e
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o
 
n
u
m
b
e
r
s
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
r
a
t
i
b
 
o
f
 
t
h
e
 
t
w
o
 
q
u
a
n
t
i
t
i
e
s
.

W
h
e
n
 
t
w
o
 
i
s

c
o
m
p
a
r
e
d
 
t
o
 
3
 
t
h
e
 
r
a
t
i
o
 
i
s
 
2
 
o
r
 
i
s
 
s
o
m
e
t
i
m
e
s
 
w
r
i
t
t
e
n
 
2
:
3
,
 
u
s
i
n
g
 
t
h
e
 
c
o
l
o
n
 
i
n
s
t
e
a
d
 
o
f

a
 
b
a
r
.

3

P
o
i
n
t
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
r
a
t
i
o
 
i
s
 
s
i
m
p
l
y
 
a
 
f
r
a
c
t
i
o
n
 
a
n
d
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
f
r
a
c
t
i
o
n
s

m
a
y
 
b
e

a
p
p
l
i
e
d
 
w
h
e
n
 
s
o
l
v
i
n
g
 
r
a
t
i
o
 
p
r
o
b
l
e
m
s
.

B
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
p
r
o
p
o
r
t
i
o
n

A
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
a
 
s
t
a
t
e
m
e
n
t
 
t
h
a
t
 
o
n
e
 
r
a
t
i
o
 
i
s
 
e
q
u
a
l
 
t
o
 
a
n
o
t
h
e
r
.

T
h
e
 
e
q
u
a
l
 
r
a
t
i
o
s
 
*
a
n
d
 
.
1
6
.
 
m
a
y

b
e
 
w
r
i
t
t
e
n
 
2
 
=
 
4
 
o
r
 
u
s
i
n
g
 
t
h
e
 
c
o
l
o
n
,
 
2
:
3
 
=
 
4
:
6
.

T
h
e
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
r
e
a
d
 
"
2
 
i
s
 
t
o

-
6

3
 
a
s
 
4
 
i
s
 
t
o
 
6
.
"

i
s
 
c
o
n
v
e
n
i
e
n
t
 
t
o
 
n
a
m
e
 
t
h
e
 
t
e
r
m
s
 
o
f
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
.

I
n
 
2
 
=
 
4
,
 
2
 
i
s
 
t
h
e

f
i
r
s
t
,
 
3
 
i
s
 
t
h
e
 
s
e
c
o
n
d
,
 
4
 
i
s
 
t
h
e
 
t
h
i
r
d
,
 
a
n
d
 
6
 
i
s
 
t
h
e
 
f
o
u
r
t
h
 
t
e
r
m
.

I
n
 
a
d
d
i
t
i
o
n
,
 
t
h
e
 
3
 
a
n
d
 
t
h
e
 
4
 
a
r
e
 
s
o
m
e
t
i
m
e
s
 
c
a
l
l
e
d
 
t
h
e
 
m
e
a
n
s
 
a
n
d
 
t
h
e
 
2
 
a
n
d
 
t
h
e
 
6

a
r
e
 
c
a
l
l
e
d

t
h
e
 
e
x
t
r
e
m
e
s
.

N
o
t
i
c
e
 
t
h
a
t
 
i
f
 
t
h
e
 
r
a
t
i
o
s
 
a
r
e
 
e
q
u
a
l
,
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
e
a
n
s
 
w
i
l
l
 
a
l
w
a
y
s

e
q
u
a
l
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
.

T
h
i
s
 
f
a
c
t
 
m
a
y
 
b
e
 
u
s
e
d
 
t
o
 
c
h
e
c
k
 
w
h
e
t
h
e
r
 
t
w
o
 
r
a
t
i
o
s
 
a
r
e

e
q
u
a
l
 
o
r
 
a
 
t
r
u
e
 
p
r
o
p
o
r
t
i
o
n
 
e
x
i
s
t
s
.

F
o
r
 
e
x
a
m
p
l
e
:

5
 
=
 
2
5
 
i
s
 
n
o
t
 
a
 
p
r
o
p
o
r
t
i
o
n
 
b
e
c
a
u
s
e
 
t
h
e
i
r

7
3
6

c
r
o
s
s
 
p
r
o
d
u
c
t
s
 
a
r
e
 
n
o
t
 
e
q
u
a
l
.
 
(
 
5
 
x
 
3
6

7
 
x
 
2
5
 
)

I
n
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
3
 
=
 
6

t
h
e
 
r
a
t
i
o
s
 
a
r
e

e
q
u
a
l
 
s
i
n
c
e
 
t
h
e
 
c
r
o
s
s
 
p
r
o
d
u
c
t
s
 
a
r
e
 
e
q
u
a
l
.
 
(
3
 
x
 
8
 
=
 
4
 
x
 
6
)

4

C
.

F
i
n
d
 
a
 
f
o
u
r
t
h
 
t
e
r
m
 
i
n
 
a
 
p
r
o
p
o
r
t
i
o
n

U
s
i
n
g
 
t
h
e
 
i
d
e
a
 
o
f
 
c
r
o
s
s
 
p
r
o
d
u
c
t
,
 
a
n
 
u
n
k
n
o
w
n
 
t
e
r
m
 
o
f
 
a
 
p
r
o
p
o
r
t
i
a
n
m
a
y
 
b
e
 
c
o
m
p
u
t
e
d
.

I
n
 
t
h
e

p
r
o
p
o
r
t
i
o
n
 
5
 
=
 
2
5

,
5

n
 
=
 
7

2
5
.

E
v
a
l
u
a
t
e
 
t
h
e
 
v
a
l
u
e
 
o
f
 
n
i
 
b
y
 
d
i
v
i
d
i
n
g
 
b
o
t
h
 
s
i
d
e
s
 
b
y
 
5
.

7
1
1

I
L
 
S
i
m
i
l
a
r
 
f
i
g
u
r
e
s

A
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
s
i
m
i
l
a
r
 
o
b
j
e
c
t
s

S
i
m
i
l
a
r
 
f
i
g
u
r
e
s
 
o
r
 
o
b
j
e
c
t
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
s
h
a
p
e
 
b
u
t
 
n
o
t
 
n
e
c
e
s
s
a
r
i
l
y
 
t
h
e

s
a
m
e
 
s
i
z
e
.

G
e
o
m
e
t
r
i
c

f
i
g
u
r
e
s
 
u
t
h
i
c
h
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
s
h
a
p
e
 
a
n
d
 
t
h
e

s
a
m
e
 
s
i
z
e
 
a
r
e
 
c
a
l
l
e
d
 
c
o
n
g
r
u
e
n
t
 
f
i
g
u
r
e
s
_

Y
h
e

s
i
m
i
l
a
r
i
t
y
 
o
f
 
t
w
o
 
t
r
i
a
n
g
l
e
s
 
n
a
y
 
b
e
 
s
t
u
d
i
e
d
 
a
t
 
t
h
i
s
 
t
i
n
e
.

N
o
t
i
c
e
 
t
h
a
t
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
t
w
o



s
i
m
i
l
a
r
 
t
r
i
a
n
g
l
e
s
 
a
r
e
 
e
q
u
a
l
 
a
n
d
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
 
h
a
v
e
 
t
h
e
s
a
m
e
 
r
a
t
i
o
.

G
i
v
e
n
 
t
w
o

s
i
m
i
l
a
r
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
s
 
o
f
 
s
i
d
e
s
 
3
,
 
4
,
 
5
 
a
n
d
 
9
,
 
1
2
,
 
1
5
.

T
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

s
i
d
e
s
 
i
s
 
3
 
=
 
4
 
=
 
S
 
=
 
I
 
(
S
e
e
 
E
x
a
m
p
l
e
 
I
)
.

S
t
u
d
e
n
t
s
 
w
h
o
 
u
n
d
e
r
s
t
a
n
d
 
p
r
o
p
o
r
t
i
o
n
m
a
y
 
s
o
l
v
e

-
§

p
r
o
b
l
e
m
s
 
s
u
c
h
 
a
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

A
 
f
l
a
g
p
o
l
e
 
c
a
s
t
s
 
a
 
s
h
a
d
o
w
 
4
2
 
f
e
e
t
 
l
o
n
g
.

A
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e

a
 
S
-
f
o
o
t
 
m
a
n
 
c
a
s
t
s
 
a
 
s
h
a
d
o
w
 
o
f
 
7
 
f
e
e
t
.

H
o
w
 
h
i
g
h
 
i
s
 
t
h
e
 
f
l
a
g
p
o
l
e
?

A
 
d
i
a
g
r
a
m
 
i
s
 
e
s
s
e
n
t
i
a
l

i
n
 
s
o
l
v
i
n
g
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
(
S
e
e
 
E
x
a
m
p
l
e
 
I
I
)
.

.
4
2

S
i
n
c
e
 
t
h
e
 
t
r
i
a
n
g
l
e
s
 
a
r
e
 
s
i
m
i
l
a
r
,
 
t
h
e
 
r
a
t
i
o
s
 
o
f
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
 
m
u
s
t
 
b
e
 
e
q
u
a
l
,

7
 
=
 
6

S
o
l
v
e
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
f
o
r
 
n
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
h
e
i
g
h
t
 
o
f
 
t
h
e
 
f
l
a
g
p
o
l
e
.

4
2

n

7
n
 
=
 
2
5
2

n
 
=
 
3
6

I
I
I
.

N
u
m
e
r
i
c
a
l
 
T
r
i
g
o
n
o
m
e
t
r
y

A
.

T
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
,
 
s
i
n
e
,
 
c
o
s
i
n
e
,
 
t
a
n
g
e
n
t

S
u
p
p
l
e
m
e
n
t
a
r
y
 
m
a
t
e
r
i
a
l
 
f
o
r
 
t
h
e
 
m
o
r
e
 
a
d
v
a
n
c
e
d
 
s
t
u
d
e
n
t
:

I
n
 
t
r
i
g
n
o
m
e
t
r
y
,
 
c
e
r
t
a
i
n
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
w
h
i
c
h
 
e
x
i
s
t
 
b
e
t
w
e
e
n
 
t
h
e
 
s
i
d
e
s
 
a
n
d
 
a
n
g
l
e
s
 
o
f
 
a
 
r
i
g
h
t

t
r
i
a
n
g
l
e
 
a
r
e
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e
 
c
e
r
t
a
i
n
 
p
a
r
t
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e
 
w
h
e
n
 
o
t
h
e
r
 
p
a
r
t
s

a
r
e
 
k
n
o
w
n
.

T
h
e

r
a
t
i
o
 
o
f
 
f
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
a
n
 
a
c
u
t
e
 
a
n
g
l
e
 
t
o
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
s
i
n
e
 
(
a
b
b
r
e
v
i
a
t
e
d

s
i
n
)
 
o
f
 
t
h
e
 
a
n
g
l
e
.

T
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
a
d
j
a
c
e
n
t
 
s
i
d
e
 
o
f
 
a
n
 
a
c
u
t
e
 
a
n
g
l
e
 
t
o
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
i
s

c
a
l
l
e
d
 
t
h
e
 
c
o
s
i
n
e
 
(
a
b
b
r
e
v
i
a
t
e
d
 
c
o
s
)
 
o
f
 
t
h
e
 
a
n
g
l
e
.

T
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
a
n
 
a
c
u
t
e

a
n
g
l
e
 
t
o
 
t
h
e
 
a
d
j
a
c
e
n
t
 
s
i
d
e
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
t
a
n
g
e
n
t
 
(
a
b
b
r
e
v
i
a
t
e
d
 
t
a
n
)
 
o
f
 
t
h
e
 
a
n
g
l
e
.
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B
.

U
s
i
n
g
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
 
t
o
 
s
o
l
v
e
 
p
r
o
b
l
e
m
s

s
i
n
 
A
 
=

s
i
n
 
B

=
12

.

a
c
o
s
 
A
 
=

c
d
s
 
B
 
=

c

t
a
n
 
A
 
=
 
a

t
a
n
 
B
 
=
 
b a

M
a
t
h
e
m
a
t
i
c
i
a
n
s
 
h
a
v
e
 
e
v
a
l
u
a
t
e
d
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
 
f
o
r
 
a
l
l
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e
.

T
h
e
 
s
t
u
d
e
n
t
s
 
m
u
s
t
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
T
a
b
l
e
 
o
f
 
T
r
i
g
o
n
o
m
e
t
r
i
c
 
V
a
l
u
e
s
 
w
h
i
c
h

m
a
y
 
b
e
 
f
o
u
n
d
 
i
n
 
m
a
n
y
 
m
a
t
h
e
m
a
t
i
c
s
 
t
e
x
t
b
o
c
i
k
s
.

U
s
i
n
g
 
t
r
i
g
o
n
o
m
e
t
r
y
,
 
t
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
d
o
 
t
h
e

f
o
l
l
o
w
i
n
g
 
p
r
o
b
l
e
m
;

G
i
v
e
n
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
w
i
t
h
 
A
 
=
 
6
0
v
$
 
C
 
=
 
4
$
 
f
i
n
d
 
t
h
e
 
a
d
j
a
c
e
n
t
 
s
i
d
e
 
b
.

S
i
n
c
e
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
a
n
d
 
A
 
a
r
e
,
k
n
o
w
n
,
 
t
h
e
 
s
t
u
e
e
n
t
 
m
a
y
 
u
s
e
 
t
h
e
 
c
o
s
i
n
e
 
r
a
t
i
o
 
s
u
c
h
 
t
h
a
t
 
c
o
s
 
A
 
=

c
a
n
d
 
b
y
 
s
u
b
s
t
i
t
u
t
i
n
g
 
c
o
s
 
6
0
0
 
=
 
°

o
r

.
5
0
0
0
 
=
 
u
 
a
n
d
 
b
 
=
 
2
.

1
.

A
n
g
l
e
 
o
f
 
e
l
e
v
a
t
i
o
n

2
.

A
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n

A
n
o
t
h
e
r
 
t
y
p
e
 
o
f
 
p
r
a
c
t
i
c
a
l
 
p
r
o
b
l
e
m
 
u
s
i
n
g
 
t
r
i
g
o
n
o
m
e
t
r
y
 
r
e
q
u
i
r
e
s
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
a
n
g
l
e
 
o
f

e
l
e
v
a
t
i
o
n
 
W
h
i
c
h
 
i
s
 
t
h
e
 
a
n
g
l
e
 
o
f
 
r
i
s
e
 
b
e
t
w
e
e
n
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
l
i
n
e
 
a
n
d
 
t
h
e
 
o
b
s
e
r
v
e
r
'
s

l
i
n
e
 
o
f
 
s
i
g
h
t
 
w
h
e
n
 
t
h
e
 
a
j
e
c
t
 
i
s
 
a
b
o
v
e
 
t
h
e
 
o
b
s
e
r
v
e
r
.

W
h
e
n
 
t
h
e
 
o
b
j
e
c
t
 
i
s
 
b
e
l
o
w
 
t
h
e

o
b
s
e
r
v
e
r
,
 
t
h
e
n
 
t
h
e
 
a
n
g
l
e
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
a
 
h
o
r
i
z
o
n
t
a
l
 
l
i
n
e
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
.

O
b
j
e
c
t

A
IM
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.
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M
N

O
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O
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N
I.P
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1
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(
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
)
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_
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(
a
n
g
l
e

o
f
 
e
l
e
v
a
t
i
o
n
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O
b
s
e
r
v
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A
n
g
l
e
 
A
 
i
n
 
t
h
e
 
d
i
a
g
r
a
m
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
a
n
g
l
e
 
o
f
 
e
l
e
v
a
t
i
o
n
 
w
h
e
r
e
 
t
h
e
 
a
n
g
l
e
 
x
 
i
s
 
k
n
o
w
n
 
a
s

t
h
e
 
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
.

N
o
t
i
c
e
 
t
h
a
t
 
t
h
e
 
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
 
e
q
u
a
l
s
 
t
h
e
 
a
n
g
l
e
 
o
f

e
2
e
v
a
t
i
o
n
0

T
o
 
s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
u
s
i
n
g
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
,
 
d
r
a
w
 
a
 
d
i
a
g
r
a
m
,
 
l
o
c
a
t
e
 
t
h
e

r
i
g
h
t
 
t
r
i
a
n
g
l
e
,
 
a
n
d
 
s
e
l
e
c
t
 
t
h
e
 
p
r
o
p
e
r
 
f
o
r
m
u
l
a
 
a
n
d
 
s
o
l
v
e
 
t
h
e
 
r
e
s
u
l
t
i
n
g
 
e
q
u
a
t
i
o
n
.

P
r
o
b
l
e
m
:

F
r
o
m
 
a
 
c
l
i
f
f
 
3
0
0
 
f
e
e
t
 
a
b
o
v
e
 
t
h
e
 
s
e
a
,
 
t
h
e
 
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
 
o
f
 
a
 
b
o
s
t
 
i
s
 
3
0
0

.

B
o
w
 
f
a
r
 
i
s
 
t
h
e
 
b
o
a
t
 
f
r
o
m
 
t
h
e
 
f
o
c
t
 
o
f
 
t
h
e
 
c
l
i
f
f
:

S
o
l
u
t
i
o
n
:

B
o
a
t

S
i
n
c
e
 
t
h
e
 
a
n
g
l
e
 
o
f
 
d
e
p
r
e
s
s
i
o
n
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
a
n
g
l
e
 
o
f
 
e
l
e
v
a
t
i
o
n
,
 
a
n
g
l
e
 
A
 
w
o
u
l
d
 
b
e
 
e
q
u
a
l

t
o

3
0
0
.

U
s
i
n
g
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o

t
a
n
 
A
 
=
 
3
0
0
 
o
r
 
t
a
n
 
3
0
0
 
=
 
3
0
0
 
o
r
 
.
5
7
7
4
 
=
 
3
0
0
.

S
o
l
v
e
 
f
b
r
 
n
 
t
o
 
f
i
n
d
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
c
l
i
f
f
 
t
o
 
t
h
e
 
b
o
a
t
.



X
I
.

L
o
g
i
c
a
l
 
I
l
l
i
n
k
i
n
g

A
.

I
n
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g

1
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
i
n
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g

2
.

S
o
u
r
c
e
s
 
o
f
 
e
r
r
o
r

a
.

D
e
p
e
n
d
 
u
p
o
n
 
m
e
a
s
u
r
e
m
e
n
t

b
.

C
o
n
c
l
u
s
i
o
n
 
r
e
a
c
h
e
d
 
b
e
f
o
r
e
 
a
l
l

p
o
s
s
i
b
l
e
 
c
a
a
e
s
 
a
r
e
 
s
t
u
d
i
e
d

B
.

D
e
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g

1
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
d
e
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g

2
.

S
t
e
p
s
 
i
n
 
r
e
a
s
o
n
i
n
g

de
du

ct
iv

el
y

a.
A

 g
en

er
al

 s
ta

te
m

en
t

b
.

A
 
s
p
e
c
i
f
i
c
 
s
t
a
t
e
m
e
n
t

G
e
n
e
r
a
l
 
t
r
u
t
h
 
o
r
 
c
o
n
c
l
a
s
i
o
n
 
b
y
 
i
n
v
e
s
t
i
g
a
t
i
n
g
 
a

n
u
m
b
e
r
 
o
f
 
p
a
r
t
i
c
u
l
a
r
 
c
a
s
e
s
.

A
 
s
c
i
e
n
t
i
s
t
 
m
a
k
e
s

o
b
s
e
r
v
a
t
i
o
n
s

a
s
 
a
 
r
e
s
u
l
t
 
o
f
 
m
a
n
y
 
e
x
p
e
r
i
m
e
n
t
s

r
e
a
c
h
e
s
 
a
 
c
o
n
c
l
u
s
i
o
n
.

S
p
e
c
i
f
i
c
 
t
o
 
a
 
g
e
n
e
r
a
l

s
t
a
t
e
m
e
n
t
.

N
e
i
t
h
e
r
 
m
e
t
h
o
d
 
i
s
 
a
c
c
u
r
a
t
e
 
d
u
e
 
t
o
 
i
n
a
c
c
u
r
a
t
e

m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s
,
 
h
u
m
a
n
 
e
r
r
o
r
,
 
o
p
t
i
c
a
l
 
i
l
l
u
s
i
o
n
s
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
e
x
a
m
p
l
e
s
 
b
e
 
s
h
o
w
n
 
t
o
 
s
t
u
d
e
n
t
s

t
o
 
d
e
m
o
n
s
t
r
a
t
e
 
v
i
s
u
a
l
 
m
i
s
c
o
n
c
e
p
t
i
o
n
s
.

A
n
 
e
x
p
e
r
i
m
e
n
t
 
i
s
 
p
e
r
f
o
r
m
e
d
 
a
 
c
e
r
t
a
i
n
 
n
u
m
b
e
r
 
o
f
 
t
i
m
e
s
.

O
n
e
 
c
a
n
n
o
t
 
p
r
o
v
e
 
t
h
a
t
 
i
t
 
w
i
l
l
 
w
o
r
k
 
o
n
 
t
h
e
 
n
e
x
t
 
t
r
i
a
l
.

R
e
v
e
r
s
e
 
p
r
o
c
e
s
s
 
o
f
 
i
n
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g
.

I
t
 
p
r
o
c
e
e
d
s

f
r
o
m
 
g
e
n
e
r
a
l
 
t
o
 
s
p
e
c
i
f
i
c
.

C
o
n
c
l
u
s
i
o
n
s
 
r
e
a
c
h
e
d
 
b
y
 
d
e
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g
 
a
r
e
 
t
r
u
e

o
n
:

w
h
e
n
 
t
h
e
 
g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t
s
 
u
p
o
n
 
w
h
i
c
h
 
z
h
e
y

a
r
t
 
s
a
s
e
d
 
a
r
e
 
t
r
u
e
.

E
x
a
m
p
l
e
:

E
v
e
r
y
 
s
t
u
d
e
n
t
 
w
h
o

i
n
t
e
n
d
s
 
t
o
 
g
r
a
d
u
a
t
e
 
f
r
a
m
 
h
i
g
h
 
s
c
h
o
o
l
 
m
u
s
t
 
t
a
k
e
 
o
n
e

y
e
a
r
 
o
f
 
m
a
t
h
e
m
a
t
i
c
s
.

S
t
a
t
e
m
e
n
t
 
w
h
i
c
h
 
s
a
t
i
s
f
i
e
s
 
a
l
l
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
o
f
 
t
h
e

g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t
.

E
x
a
m
p
l
e
:

J
o
h
n
 
i
n
t
e
n
d
s
 
t
o
 
g
r
a
d
u
a
t
e

f
r
o
m
 
h
i
g
h
 
s
c
h
o
o
l
.
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c
.

A
 
c
o
n
c
l
u
s
i
o
n

3
.

I
f
-
t
h
e
n
 
s
t
a
t
e
m
e
n
t
s

a
.

H
y
p
o
t
h
e
s
i
s

b
.

D
e
f
i
n
i
t
i
o
n
o
f
 
c
o
n
c
l
u
s
i
o
n

C
.

S
y
l
l
o
g
i
s
m
s

C
o
n
c
l
u
s
i
o
n
 
o
r
 
t
r
u
t
h
 
d
e
d
u
c
e
d
 
f
r
a
n
 
t
h
e
 
g
e
n
e
r
a
l
 
s
t
a
t
e
-

m
e
n
t
.

E
x
a
m
p
l
e
:
 
T
h
e
n
 
J
o
h
n
 
m
u
s
t
 
t
a
k
e
 
o
n
e
 
y
e
a
r
 
o
f

m
a
t
h
e
m
a
t
i
c
s
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
b
e

g
i
v
e
n
 
m
o
r
e
 
g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t
s
 
a
n
d
 
a
 
s
r
e
c
i
f
i
c
 
s
t
a
t
e
-

m
e
n
t
 
a
n
d
 
a
s
k
e
d
 
t
o
 
d
e
d
u
c
e
 
a
 
c
o
n
c
l
u
s
i
o
n
.

A
,
 
g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t

ca
n 

be
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
c
o
m
p
l
e
x

*
s
e
n
t
e
n
c
e
 
w
h
i
C
h
 
h
a
s
 
o
n
e
 
c
l
a
u
s
e
 
b
e
g
i
n
n
i
n
g
 
w
i
t
h
 
t
h
e

w
o
r
d
 
"
i
f
"
 
a
n
d
 
a
 
s
e
c
o
n
d
 
c
l
a
u
s
e
 
b
e
g
i
r
m
i
n
g
 
w
i
t
h
 
t
h
e

"
t
h
e
n
.
"

T
h
e
 
h
y
p
o
t
h
e
s
i
s
 
i
s
 
t
h
e
 
i
f
-
c
l
a
u
s
e
.

I
n
 
l
o
g
i
c

t
h
e
 
h
y
p
o
t
h
e
s
i
s
 
i
s
 
c
a
l
l
e
d
 
a
 
p
r
e
m
i
s
e
.

T
h
e
 
t
h
e
n
-
c
l
a
u
s
e
 
o
f
 
a
n
 
i
f
-
t
h
e
n
 
s
e
n
t
e
n
c
e
.

T
h
e
 
c
o
n
c
l
u
s
i
o
n

m
a
y
 
p
r
e
c
e
d
e
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
.

E
x
a
m
p
l
e
:

I
 
l
i
v
e
 
i
n

C
a
l
i
f
o
r
n
i
a
 
i
f
 
I
 
l
i
v
e
 
i
n
 
A
n
a
h
e
i
m
.

M
a
n
y
 
s
t
a
t
e
m
e
n
t
s
 
d
o

n
o
t
 
c
o
a
t
e
i
n
 
a
n
 
i
f
-
c
l
a
u
s
e
.

I
n
 
s
u
c
h
 
c
a
s
e
s
 
t
h
e
 
c
o
m
p
l
e
t
e

s
u
b
j
e
c
t
 
i
s
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
 
a
n
d
 
t
h
e
 
c
o
m
p
l
e
t
e
 
p
r
e
d
i
c
a
t
e

i
s
 
t
h
e
 
c
o
n
c
l
u
s
i
o
n
.

E
x
a
m
p
l
e
:
 
A
n
 
a
c
u
t
e
 
a
n
g
l
e
 
i
s
 
a
n

a
n
g
l
e
 
l
e
s
s
 
t
h
a
n
 
a
 
r
i
g
h
t
 
a
n
g
l
e
.

H
y
p
o
t
h
e
s
i
s
:

A
n

a
c
u
t
e
 
a
n
g
l
e
.

C
o
n
c
l
u
s
i
o
n
:

i
s
 
a
n
 
a
n
g
l
e
 
l
e
s
s
 
t
h
a
n
 
a

r
i
g
h
t
 
a
n
g
l
e
.

1
.

L
e
t
 
U
S
 
s
u
p
p
o
s
e
 
s
o
m
e
o
n
e
 
w
i
s
h
e
s
 
t
o
 
c
o
n
v
i
n
c
e
 
y
u
a

t
h
a
t
 
d
i
a
m
o
n
d
s
 
a
r
e
 
a
 
f
o
r
m
 
o
f
 
c
o
a
l
.

M
o
r
r
e
f
e
r
r
i
n
g

to
 a

 c
he

m
is

tr
y 

bo
ok

 o
ne

 c
an

 f
in

d,
 th

at
 d

ia
m

on
ds

ar
e 

cr
ys

ta
lli

ze
d 

ca
rb

on
o

T
he

n 
on

e 
m

ig
ht

 m
ak

e
t
h
e
 
s
t
a
t
e
m
e
n
t
 
t
h
a
t
 
m
a
t
e
r
i
a
l
s
 
c
o
m
p
o
s
e
d
 
o
f
 
c
a
r
b
o
n

a
r
e

a 
fo

rm
 o

f 
co

al
.

T
he

re
fo

re
 o

ne
 m

ay
 c

on
cl

ud
e

th
at

 d
is

m
on

ds
 a

re
 a

 f
or

m
 o

f 
co

al
.

T
he

se
 s

ta
te

-
m

en
ts

 m
ig

ht
 b

e 
ar
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ng

ed
 in

 a
no

th
er

 p
at

te
rn

 it
hi

ch
is

 a
 ty

pe
 o

f 
ar

gu
m

en
t c

al
le

d 
a 

sy
llo

gi
sm

, u
se

d
m
a
r
r
y
 
y
e
a
r
s
 
a
g
o
 
b
y
 
t
h
e
 
a
n
c
i
e
n
t
 
G
r
e
e
k
s
.

T
h
e

p
a
t
t
e
r
n
 
o
r
 
s
y
l
l
o
g
i
o
n
 
-
w
o
u
l
d
 
l
o
o
k
 
s
c
o
e
t
h
i
n
g

lik
e

t
h
i
s
:

a.
M

at
er

ia
l m

ad
e 

of
 c

al
to

n 
is

 a
 k

in
d 

of
 c

oa
l

(
m
a
j
o
r
 
p
r
e
m
i
s
e
)
.



b.
D

ia
m

on
ds

 a
re

 c
ry

st
al

liz
ed

 c
ar

bo
n

(m
ili

or
pr

em
is

e)
.

c
.

D
i
a
m
o
n
d
s
 
a
r
e
 
a
 
f
o
r
m
 
o
f
 
c
o
a
l

(c
on

cl
us

io
n)

.

A
 d

ia
gr

am
 o

f 
th

e 
ab

ov
e 

r*
Z

ol
lis

m
 'w

ou
ld

 lo
ok

so
m

et
hi

ng
lik

e 
th

is
:

C
.0

 L

2.
If

 a
 s

yl
lo

gi
sm

 h
as

 o
nl

y 
on

e 
co

nc
lu

si
on

,
m

ad
e

ne
ce

ss
ar

y 
by

 th
e 

pr
em

is
e,

 it
 is

sa
id

 to
 b

e
V
a
l
i
d
;
 
o
t
h
e
r
w
i
s
e
 
i
t
 
i
s
 
f
a
l
s
e
.

T
h
e
r
e
f
o
r
e
p
,
a

s
y
l
l
o
g
i
m
n
 
i
s
 
t
r
u
e
 
i
f
 
t
h
e
 
n
d
x
m
r
 
p
r
e
m
i
s
e
 
s
a
t
i
s
f
i
e
s

or
 f

ol
lo

w
s 

th
e

hy
po

th
es

is
 o

f 
th

e 
m

aj
or

 p
re

m
is

e
an

d 
th

e 
co

nc
lu

si
on

 s
at

is
fi

es
 th

e 
in

fe
rr

ed
.

pr
op

os
iti

on
 o

f 
th

e 
m

aj
or

 p
re

m
is

e.

In
 o

th
er

 w
or

ds
, t

he
 m

aj
or

 p
re

m
is

e
an

d 
th

e 
m

in
or

pr
em

is
e 

m
us

t "
fo

rc
e"

 th
e 

co
nc

lu
si

on
.

M
ag

ra
m

in
g

a 
sy

llo
gi

sm
 w

ill
 o

ft
en

sh
ow

 w
he

th
er

 it
 is

 v
al

id
or

 n
ot

.

3.
T

el
l w

he
th

er
 th

e 
fo

llo
w

in
g 

ar
e 

va
lid

 o
r

no
t:

a.
 A

n 
bi

rd
s 

ha
ve

w
in

gs
b.

Sp
ar

ro
w

s 
ar

e 
bi

rd
s

c.
Sp

ar
ro

w
s 

ha
ve

 it
rI

ng
s

a.
A

ll 
bi

rd
s 

ha
ve

 w
in

gs
b.

D
uc

ks
 h

av
e 

w
in

gs
a.

L
uc

ks
 a

re
 b

ir
ds

a.
A

ll 
bi

rd
s 

ca
n 

fl
y

b.
D

uc
ks

 a
re

 b
ir

ds
c.

D
uc

ks
 c

an
 f

ly



a.
A

U
. t

re
es

 h
av

e 
le

av
es

b.
Fl

ow
er

s 
ha

ve
 le

av
es

c.
Fl

ow
er

s 
ar

e 
tr

ee
s

a.
Jo

hn
 is

 g
en

er
ou

s
b.

K
in

d 
pe

op
le

 a
re

 g
en

er
ou

s
a.

Jo
lla

 is
 k

in
d

a.
If

 a
 lo

tio
n 

is
 u

se
d 

by
 a

 m
ov

ie
 s

ta
r,

 it
 is

th
e 

be
st

 m
on

ey
 c

an
 b

uy
b.

T
he

 lo
tio

n 
I 

se
ll 

is
 th

e 
be

st
 =

L
ey

 c
an

 b
uy

a.
I 

sa
l t

he
 lo

tio
r4
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se
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(b
)

H
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e 
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e 
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)
(b

)
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 b
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ke
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l t
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 1
5 
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m
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 5
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W
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er

 c
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th
e 

ga
m
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la
ye
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 d
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. t
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w
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) 
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A
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w
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A
 te
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 s
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 li
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ed
 a
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 o
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ed

 w
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Fi
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t p
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A
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w
er
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 o
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w
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 o
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r 

fa
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A
ns

w
er
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 p
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co
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G
L
O
S
S
A
R
Y
 
O
F
 
M
A
T
H
E
M
A
T
I
C
A
L
 
T
E
R
.
'
S

A
b
a
c
u
s

.
 
A
 
c
o
u
n
t
i
n
g
 
f
r
a
m
e
 
t
o
 
a
i
d
 
i
n
 
a
r
i
t
h
m
e
t
i
c
 
c
o
m
p
u
t
a
t
i
o
n
;
 
a
 
p
r
i
m
i
t
i
v
e
 
f
o
r
m
 
o
f
 
c
o
m
p
u
t
i
n
g

A
c
u
t
e
 
A
n
g
l
e

-
 
A
n
 
a
n
g
l
e
 
s
m
a
l
l
e
r
 
t
h
a
n
 
a
 
r
i
g
h
t
 
a
n
g
l
e
;
 
a
n
 
a
n
g
l
e
 
w
i
t
h
 
m
e
a
s
u
r
e
 
l
e
s
s
 
t
h
a
n
 
9
0
0
.

A
d
d
i
t
i
v
e
 
I
n
v
e
r
s
e
 
.
 
O
n
e
 
o
f
 
t
h
e
 
t
w
o
 
n
u
m
b
e
r
s
 
w
h
o
s
e

s
u
m
 
i
s
 
z
e
r
o
.

A
l
t
i
t
u
d
e
 
-
 
(
o
f
 
a
 
t
r
i
a
n
g
l
e
)

-
 
T
h
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
a
 
v
e
r
t
e
x
 
t
o
 
t
h
e
 
o
p
p
o
s
i
t
e
 
s
i
d
e
 
o
r

o
p
p
o
s
i
t
e
 
s
i
d
e
 
e
x
t
e
n
d
e
d
.

(
o
f
 
a
 
p
a
r
a
l
l
e
l
o
g
r
a
m
)

-
 
t
h
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
o
p
p
o
s
i
t
e

s
i
d
e
s
.

L
a
e
 
-
 
T
h
e
 
i
n
c
l
i
n
a
t
i
o
n
 
t
o
 
e
a
c
h
 
o
t
h
e
r
 
o
f
 
t
w
o
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
;
 
t
h
e
 
f
i
g
u
r
e

f
o
r
m
e
d
 
b
y
 
t
w
o
 
r
a
y
s
 
d
r
a
w
n

f
r
o
m
 
o
n
e
 
p
o
i
n
t
.

A
p
p
r
o
x
i
m
a
t
e
 
N
u
m
b
e
r
s

-
N
u
M
b
e
r
s
 
t
h
a
t
 
d
o
 
n
o
t
 
r
e
p
r
e
s
e
n
t

a
n
 
e
x
a
c
t
 
v
a
l
u
e
,
 
s
u
c
h
 
a
s
 
t
h
o
s
e
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
,
-

m
e
a
s
u
r
i
n
g
.

A
r
e
a
 
-
 
T
h
e
 
n
u
m
b
e
r
 
o
f
 
s
q
u
a
r
e
 
u
n
i
t
s
 
o
f
m
e
a
s
u
r
e
 
e
n
c
l
o
s
e
d
 
b
y
 
a
 
f
i
g
u
r
e
.

A
r
i
t
h
m
e
t
i
c
 
M
e
a
n
.
 
A
 
f
o
r
m
 
o
f
 
a
v
e
r
a
g
e
 
i
n
 
w
h
i
c
h
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
e
l
e
m
e
n
t
s
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
t
h
e
 
n
u
m
b
e
r

o
f
 
e
l
e
m
e
n
t
s
.

A
s
s
o
c
i
a
t
i
v
e
 
L
a
w
 
o
f
 
A
d
d
i
t
i
o
n

-
(
a
+
b
)
 
+
 
c
 
=
 
a
 
+
 
(
b
+
c
)

.
 
f
i
n
d
 
t
h
e
 
s
u
m
 
o
f
 
t
h
r
e
e
 
o
r
m
o
r
e
 
t
e
r
m
s

a
n
y
 
m
a
T
o
d
 
o
f
 
g
r
o
u
p
i
n
g
 
a
d
j
o
c
e
n
t
 
f
a
c
t
o
r
s
 
i
n
 
p
a
i
r
s
 
m
a
y
 
b
e
 
u
s
e
d
.

A
s
s
o
c
i
a
t
i
v
e
 
L
a
w
 
o
f
 
M
u
l
t
i
 
l
i
c
a
t
i
o
n

(
a
b
)
c
 
=
 
a
(
b
c
)

.
t
h
e
 
g
r
o
u
p
i
n
g
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h
 
t
e
r
m
s

a
r
e

a
r
r
a
l
i
e
a
g
i
a
 
m
u
l
t
i
p
l
i
e
d
 
d
o
e
i
i
o
t
 
e
f
f
e
c
t
 
t
h
e

a
n
s
w
e
r
.

A
v
e
r
a
g
e

-
 
A
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
t
y
p
i
c
a
l
 
o
f
 
a
 
s
e
t
 
o
f
 
n
u
m
b
e
r
s
;
 
v
a
r
i
o
u
s
 
a
v
e
r
a
g
e
s
 
a
r
e
 
u
s
e
d
 
s
u
c
h
 
a
s

a
r
i
t
h
m
e
t
i
c
 
m
e
a
n
,
 
m
e
d
i
a
n
 
a
n
d
 
m
o
d
e
.

B
a
r
 
G
r
a
p
h
 
-
 
A
 
v
i
s
u
a
l
 
c
o
m
p
a
r
i
s
o
n
 
o
f
 
a
 
s
e
t
 
o
f
m
e
a
s
u
r
e
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
e
a
c
h
 
b
a
r
 
i
s

d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
i
t
.



B
a
s
e

-
T
h
e
 
n
u
m
b
e
r
 
o
f
 
u
n
i
t
s
 
i
n
 
a
 
g
i
v
e
n
 
d
i
g
i
t
'
s
 
p
o
s
i
t
i
o
n
,
 
w
h
i
c
h

h
a
s
 
t
h
e
 
v
a
l
u
e
 
1
 
i
n
 
t
h
e
 
n
e
x
t

h
i
g
h
e
r
 
p
o
s
i
t
i
o
n
.

C
a
r
d
i
n
a
l
 
N
u
m
b
e
r

-
T
h
e
 
n
u
m
b
e
r
 
o
f
 
m
e
m
b
e
r
s
 
i
n

a
 
s
e
t
 
w
i
t
h
 
n
o
 
r
e
g
a
r
d
 
t
o
 
t
h
e
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h
 
t
h
e
y
 
a
r
e

a
r
r
a
n
g
E
"
-
-
-

C
e
n
t
e
r
 
o
f
 
G
r
a
v
i
t
y

-
 
T
h
e
 
p
o
i
n
t
 
a
b
o
u
t
 
w
h
i
c
h
 
a
l
l
 
t
h
e
 
w
e
i
g
h
t
 
o
f
 
a
 
b
o
d
y
 
s
e
e
m
s
 
t
o
 
b
e
 
c
o
n
c
e
n
t
r
a
t
e
d
;
 
t
h
e

p
o
i
n
t
 
a
b
o
u
t
 
w
h
i
c
h
 
t
h
e
 
b
o
d
y
 
i
s
 
i
n
 
b
a
l
a
n
c
e
.

C
e
n
t
i
m
e
t
e
r
 
.
 
A
 
m
e
a
s
u
r
e
 
o
f
 
l
e
n
g
t
h
 
u
s
e
d
 
e
x
t
e
n
s
i
v
e
l
y
 
i
n
 
s
c
i
e
n
c
e
;

o
n
e
 
h
u
n
d
r
e
d
t
h
 
o
f
 
a
 
m
e
t
e
r
;
 
.
3
9
4
7
 
o
f

a
n
-
I
N
F
E
;
 
2
.
5
4
 
c
e
n
t
i
m
e
t
e
r
s
 
e
q
u
a
l
s

o
n
e
 
i
n
c
h
.

C
e
n
t
r
a
l
 
A
s
l
e
.
 
A
n
 
a
n
g
l
e
 
w
h
o
s
e
 
s
i
d
e
s
 
a
r
e
 
r
a
d
i
i
 
a
n
d
 
w
h
o
s
e
 
v
e
r
t
e
x
 
i
s
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
c
i
r
c
l
e
.

C
h
o
r
d
 
-
 
A
 
l
i
n
e
 
s
e
g
m
e
n
t
 
w
h
o
s
e
 
e
n
d
 
p
o
i
n
t
s
 
l
i
e

o
n
 
a
 
c
i
r
c
l
e
.

C
i
r
c
l
e
 
-
 
A
 
p
l
a
n
e
 
c
l
o
s
e
d
 
c
u
r
v
e
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
l
l
 
p
o
i
n
t
s
 
a
t

a
 
g
i
v
e
n
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
a
 
f
i
x
e
d
 
p
o
i
n
t
,

c
a
l
l
e
d
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
c
i
r
c
l
e
.

C
i
r
c
u
m
f
e
r
e
n
c
e
 
o
f
 
a
 
C
i
r
c
l
e

-
 
T
h
e
 
l
e
n
g
t
h
 
a
r
o
u
n
d
 
a
 
c
i
r
c
l
e
.

IM
ID

IN
M

C
S

O

C
i
r
c
u
m
s
c
r
i
b
e
d
 
C
i
r
c
l
e
.

A
 
c
i
r
c
l
e
 
t
h
a
t
 
i
s
 
d
r
a
w
n
 
a
r
o
u
n
d
 
a
 
p
o
l
y
g
o
n
 
i
n
 
s
u
c
h

a
 
w
a
y
 
t
h
a
t
 
t
h
e
 
c
i
r
c
l
e

p
a
s
i
g
E
7
1
-
7
6
5
F
-
g
i
c
h
 
v
e
r
t
e
x
 
o
f
 
t
h
e
 
p
o
l
y
g
o
n

a
n
d
 
t
h
e
 
p
o
l
y
g
o
n
 
l
i
e
s
 
-
:
i
t
i
r
e
l
y
 
w
i
t
h
i
n
 
t
h
e
 
c
i
r
c
l
e
.

C
l
o
d
k
 
A
r
i
t
h
m
e
t
i
c

-
 
A
 
s
y
s
t
e
m
 
o
f
 
a
r
i
t
h
m
e
t
i
c
 
b
u
i
l
t
 
u
p
o
n
 
a
 
f
i
n
i
t
e
 
s
e
t
 
o
f
 
n
u
M
b
e
r
s
 
s
i
m
i
l
a
r
 
t
o
 
t
h
e

-
-
-
7
1
1
1
0
6
7
g
-
l
i
g
F
r
o
n
a
 
c
l
o
c
k
 
f
a
c
e
.

C
l
o
s
u
r
e
 
L
a
w
-
 
A
 
s
t
a
t
e
m
e
n
t
 
t
o
 
t
h
e
 
e
f
f
e
c
t
 
t
h
a
t
 
a
 
s
e
t
 
i
s
 
c
l
o
s
e
d
 
u
n
d
e
r
 
a
 
g
i
v
e
n
 
o
p
e
r
a
t
i
o
n
 
i
f
 
w
h
e
n

a
n
y
 
t
w
o
 
m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
s
e
t
 
a
r
e
 
c
o
m
b
i
n
e
d
.

T
h
e
 
r
e
s
u
l
t
 
i
s
 
a
l
s
o
 
a
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
s
e
t
.

C
o
m
m
o
n
 
D
e
n
o
m
i
n
a
t
o
r

-
 
A
 
c
o
m
m
o
n
 
m
u
l
t
i
p
l
e
 
o
f
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
o
f
 
t
w
o
 
o
r
 
m
o
r
(
.
4
 
f
r
a
c
t
i
o
n
s
.

C
o
m
m
o
n
 
F
r
a
c
t
i
o
n
-
 
A
 
f
r
a
c
t
i
o
n
 
w
h
o
s
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
a
r
e
 
b
o
t
h
 
i
n
t
e
g
e
r
s
.

C
o
m
m
u
t
a
t
i
v
e
 
L
a
w
 
o
f
 
A
d
d
i
t
i
o
n
 
-
a
+
b
=
b
+
 
a
.

T
h
e
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h
 
t
w
o
 
n
u
m
b
e
r
s

a
r
e
 
a
d
d
e
d
 
d
o
e
s

n
o
t
 
e
g
e
.
c
t
 
t
h
e
 
s
u
m
.

C
o
m
m
u
t
a
t
i
v
e
 
L
a
w
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n

-
 
b
a
 
=
 
a
b
.

T
h
e
 
o
r
d
e
r
 
i
n
 
w
h
i
c
h
 
t
w
o
 
n
u
m
b
e
r
s

a
r
e
 
m
u
l
t
i
p
l
i
e
d

d
o
e
s
 
n
o
t
 
e
f
f
e
c
t
 
t
i
l
e
 
s
u
m
.



C
o
m
p
o
s
i
t
e
 
N
u
m
b
e
r
-
 
A
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
n
o
t
 
p
r
i
m
e
;
 
a
 
n
u
m
b
e
r
 
w
h
i
c
h
 
c
a
n
 
b
e
 
b
r
o
k
e
n
 
i
n
t
o
 
f
a
c
t
o
r
s

o
t
h
e
r

t
h
a
n
 
i
i
g
g
r
i
n
d
 
o
n
e
.

C
o
n
c
e
n
t
r
i
c
 
C
i
r
c
l
e
s

-
 
C
i
r
c
l
e
s
 
w
i
t
h
 
t
h
e
 
s
a
m
e
 
c
e
n
t
e
r
s
 
b
u
t
 
d
i
f
f
e
r
e
n
t
 
r
a
d
i
i
.

C
o
n
e

-
 
A
 
s
o
l
i
d
 
f
i
g
u
r
e
 
w
i
t
h
 
a
 
c
i
r
c
u
l
a
r
 
b
a
s
e
 
a
n
d
 
a
 
s
u
r
f
a
c
e
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
l
l
 
t
h
e
 
l
i
n
e
s

w
h
i
c
h
 
c
a
n

-
-
-
s
e
 
d
r
a
w
n
 
b
e
t
w
e
e
n
 
t
h
e

p
o
i
n
t
s
 
o
n
 
t
h
e
 
b
o
u
n
d
a
r
y
 
o
f
 
t
h
e
 
b
a
s
e
 
a
n
d

s
o
m
e
 
p
o
i
n
t
 
n
o
t
 
i
n
 
t
h
e
 
p
l
a
n
e
 
o
f

t
h
e
 
b
a
s
i
e
.

C
o
r
r
e
s
p
o
n
d
i
n
g
 
S
i
d
e
s

-
 
T
h
o
s
e
 
s
i
d
e
s
 
i
n
 
s
i
m
i
l
a
r
 
f
i
g
u
r
e
s
 
w
h
i
c
h
 
a
r
e
 
s
i
m
i
l
a
r
l
y
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e

r
e
s
t

o
f
 
t
h
e
 
f
i
g
u
r
e
.

I
n
 
t
w
o
 
s
i
m
i
l
a
r
 
t
r
i
a
n
g
l
e
s
,
 
t
h
e
 
l
o
n
g
e
s
t
 
s
i
d
e
i
n
 
o
n
e
 
i
s
 
t
h
e
 
s
i
d
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

t
o
 
t
h
e
 
l
o
n
g
e
s
t
 
s
i
d
e
 
o
f
 
t
h
e
 
o
t
h
e
r
.

C
u
b
e
 
-
 
A
 
b
o
x
-
l
i
k
e

s
o
l
i
d
,
 
e
a
c
h
 
o
f
 
w
h
o
s
e
 
s
i
x
 
s
i
d
e
s
 
i
s

a
 
s
q
u
a
r
e
.

T
h
e
 
s
i
d
e
s
 
a
r
e
 
k
n
o
w
n

a
s
 
f
a
c
e
s
.

C
y
l
i
n
d
e
r

-
 
A
 
s
o
l
i
d
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
 
c
l
o
s
e
d
 
c
u
r
v
e
 
s
u
r
f
a
c
e
 
a
n
d
 
t
w
o
 
c
o
n
g
r
u
e
n
t
 
a
n
d
 
p
a
r
a
l
l
e
l
 
b
a
s
e
s
.

I
n
 
a
 
r
i
g
h
t
 
c
i
r
c
u
l
a
r
 
c
y
l
i
n
d
e
r
 
t
h
e
 
b
a
s
e
s

a
r
e
 
d
i
s
k
s
 
a
n
d
 
t
h
e
 
c
u
r
v
e
d
 
s
u
r
f
a
c
e
 
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r

t
o
 
t
h
e
 
p
l
a
n
e
 
o
f
 
t
h
e
 
b
a
s
e
s
.

D
e
c
a
g
o
n
 
-
 
A
 
p
o
l
y
g
o
n
 
h
a
v
i
n
g
 
t
e
n
 
s
i
d
e
s
.

I
t
 
i
s
 
a
 
r
e
g
u
l
a
r
 
r
e
c
a
g
o
n
 
i
f
 
a
l
l
 
t
h
e
 
s
i
d
e
s

a
r
e
 
o
f
 
e
q
u
a
l

l
e
n
g
t
h
.

D
e
c
i
m
a
l
 
F
r
a
c
t
i
o
n

-
 
A
 
p
r
o
p
e
r
 
f
r
a
c
t
i
o
n
 
w
h
o
s
e
 
d
e
n
o
m
i
n
a
t
o
r
 
i
s
 
s
o
m
e
 
p
o
w
e
r
 
o
f
 
t
e
n
,
 
e
x
p
r
e
s
s
e
d

a
s
 
a

.
d
e
c
i
m
l
n
i
U
g
g
r
.

a
t
a
m
 
-
 
A
 
u
n
i
t
 
o
f
 
a
n
g
u
l
a
r
 
m
e
a
s
u
r
e
;

a
 
m
e
a
s
u
r
e
 
o
f
 
d
i
r
e
c
t
i
o
n
.

T
h
e
 
a
n
g
u
l
a
r
 
m
e
a
s
u
r
e
 
o
f
a
 
c
i
r
c
l
e

i
s
 
3
6
0
0
.

D
e
n
o
m
i
n
a
t
o
r
-
 
T
h
e
 
t
e
r
m
 
b
e
l
o
w
 
t
h
e
 
d
i
v
i
s
i
o
n
 
l
i
n
e
 
i
n
 
a
 
f
r
a
c
t
i
o
n
;
 
t
h
e
 
t
e
r
m
 
t
h
a
t
 
d
i
v
i
d
e
s
 
t
h
e

n
u
m
e
r
a
t
o
r
;

-
-
-
W
r
i
e
r
m
 
W
h
i
c
h
 
i
n
d
i
c
a
t
e
s
 
t
h
e

k
i
n
d
 
o
f
 
e
q
u
a
l
 
p
a
r
t
s
 
r
e
-
p
r
e
s
e
n
t
e
d
 
b
y

a
 
f
r
a
c
t
i
o
n
.

p
e
a
l
i
t
a
-
 
T
h
e
 
a
m
o
u
n
t
 
o
f
 
w
e
i
g
h
t
 
o
r
 
m
a
t
t
e
r
 
p
e
r
 
u
n
i
t
 
v
o
l
u
m
e
;
 
t
h
e
 
r
a
t
i
o
 
o
f
 
w
e
i
g
h
t
 
t
o
 
v
o
l
u
m
e
.

a
m
o
r
a
l
-
 
A
 
l
i
n
e
 
c
o
n
n
e
c
t
i
n
g
 
t
w
o
 
n
o
n
-
a
d
j
a
c
e
n
t

v
e
r
t
i
c
e
s
 
o
f
 
a
 
p
o
l
y
g
o
n
.
.

D
i
a
m
e
t
e
r
 
-
 
T
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
w
h
o
s
e
 
e
n
d
 
p
o
i
n
t
s
 
l
i
e

o
n
 
a
 
c
i
r
c
l
e
 
a
n
d
 
w
h
i
c
h
 
p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
i
t
s

c
e
n
t
e
r
.

2
1



p
a
i
l
s
 
-
 
T
h
e
 
t
e
n
 
s
y
m
b
o
l
s
 
u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
n
u
m
b
e
r
s
 
i
n
 
t
h
e
 
d
e
c
i
m
a
l
 
n
u
m
e
r
a
t
i
o
n
 
s
y
s
t
e
m
.

D
i
r
e
c
t
 
.
1
2
x
.
o
p
o
r
t
A
o
n
 
-
 
A
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
w
o
 
q
u
a
n
t
i
t
i
e
s
 
s
u
c
h
 
t
h
a
t
 
w
h
e
n
 
o
n
e
 
i
n
c
r
e
a
s
e
s
 
o
r

o
r
 
d
e
c
r
e
a
s
e
s
-
i
h
e
 
s
e
c
o
n
d
 
i
n
c
r
e
a
s
e
s
 
o
r
 
d
e
c
r
e
a
s
e
s
,
 
r
e
s
p
e
c
t
i
v
e
l
y
.

D
i
g
k
 
.
 
A
 
c
i
r
c
l
e
 
a
n
d
 
i
t
s
 
i
n
t
e
r
i
o
r
 
a
r
e
a
.

D
i
s
t
r
i
b
u
t
i
v
e
 
L
a
w
 
-
 
a
(
b
 
+
 
c
)
 
=
 
o
h
 
+
 
a
c
,

T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d
 
a
 
s
u
m
 
o
f
 
t
w
o
 
o
r
 
m
e
r
e
 
n
u
m
b
e
r
s

i
s
 
e
q
u
a
l
 
t
T
h
e
 
s
u
m
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
s
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
a
n
d
 
t
h
e
 
a
d
d
e
n
d
s
.

D
i
v
i
s
i
o
n
 
-
 
I
l
m
e
r
_
L
a
i
s
 
M
e
t
h
o
d
 
-
 
A
 
m
e
t
h
o
d
 
f
o
r
 
f
i
n
d
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
a
 
n
u
m
b
e
r
.

D
o
d
e
c
a
h
e
d
r
o
n

-
A
 
p
o
l
y
h
e
d
r
o
n
 
h
a
v
i
n
g
 
t
w
e
l
v
e
 
f
a
c
e
s
.

E
l
a
s
t
i
c
 
L
i
m
i
t
 
-
 
T
h
e
 
l
e
n
g
t
h
 
t
o
 
w
h
i
c
h
 
a
 
s
p
r
i
n
g
 
m
a
y
 
b
e
 
s
t
r
e
c
h
e
d
 
w
i
t
h
o
u
t
 
d
i
s
t
o
r
t
i
n
g
 
i
t
s
 
a
b
i
l
i
t
y
 
t
o

r
e
t
u
r
n
 
t
o
 
i
t
s
 
o
r
i
g
i
n
a
l
 
l
e
n
g
t
h
.

E
l
a
s
t
i
c
 
M
e
a
s
u
r
e
 
-
 
A
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
 
u
s
e
d
 
t
o

o
n
e
 
f
i
r
u
l
r
g
r
u
n
i
t
s
,
 
e
a
c
h
 
u
n
i
t
 
r
e
p
r
e
s
e
n
t
i
n
g

E
l
a
s
t
i
c
 
U
n
i
t
 
-
 
O
n
e
 
o
f
 
t
h
e
 
o
n
e
 
h
u
n
d
r
e
d
 
u
n
i
t
s

11
0M

01
11

01
11

1=
1.

i
l
l
u
s
t
r
a
t
e
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f
 
p
e
r
c
e
n
t
.

I
t
 
c
o
n
t
a
i
n
s

o
n
e
 
p
e
r
c
e
n
t
.

i
n
 
t
h
e
 
e
l
a
s
t
i
c
 
m
e
a
s
u
r
e
.

E
l
e
m
e
n
t
 
-
 
T
h
e
 
i
n
d
i
v
i
d
u
a
l
 
m
e
m
b
e
r
 
o
f
 
a
 
s
e
t
.

E
q
u
a
t
i
o
a
 
-

A
 
s
t
a
t
e
m
e
n
t
 
o
f
 
e
q
u
a
l
i
t
y
 
b
e
t
w
e
e
n
 
t
w
o
 
q
u
a
n
t
i
t
i
e
s
;
 
a
 
s
e
n
t
e
n
c
e
 
e
q
u
a
t
i
n
g
 
t
w
o
 
d
i
f
f
e
r
e
n
t

n
a
m
e
s
 
f
o
r
 
t
h
e
 
q
u
a
n
t
i
t
y
.

E
x
t
r
e
m
e
s
 
-
 
T
h
e
 
f
i
r
s
t
 
a
n
d
 
l
a
s
t
 
t
e
r
m
s
 
i
n
 
a
 
p
r
o
p
o
r
t
i
o
n
.

F
a
c
t
o
r
 
-
 
O
n
e
 
o
r
 
t
w
o
 
o
r
 
m
o
r
e
 
n
u
M
b
e
r
s
 
W
h
o
s
e
 
p
r
o
d
u
c
t
 
i
s
 
a
 
g
i
v
e
n
 
n
u
m
b
e
r
.

L
a
s
-
s
o
l
i
a
l
 
-
 
T
h
e
 
p
r
o
c
e
s
s
 
o
f
 
r
e
s
o
l
v
i
n
g
 
a
 
n
u
m
b
e
r
 
i
n
t
o
 
i
t
s
 
f
a
c
t
o
r
s
.

F
o
r
c
e
 
-
 
T
h
a
t
 
w
h
i
c
h
 
p
u
s
h
e
s
 
o
r
 
p
u
l
l
s
 
i
n
 
a
n
y
 
w
a
y
;
 
t
h
a
t
 
w
h
i
c
h
 
c
h
a
n
g
e
s
 
a
 
s
t
a
t
e
 
o
f
 
r
e
s
t
 
o
r
 
s
t
a
t
e
 
o
f

m
o
t
i
o
n
 
o
f
 
a
 
b
o
d
y
.

F
o
r
m
u
l
a
 
-
 
A
n
 
e
q
u
a
t
i
o
n
 
e
x
p
r
e
s
s
i
n
g
 
A
 
g
e
n
e
r
a
l
 
a
n
s
w
e
r
 
o
r
 
r
u
l
e
 
i
n
 
m
a
t
h
e
m
a
t
i
c
a
l
 
l
a
n
g
u
a
g
e
.

A
 
s
t
a
t
e
m
e
n
t



F
r
e
q
u
e
n
c
y
 
-
 
T
h
e
 
n
u
m
b
e
r
 
o
f
 
t
i
m
e
s
 
a
 
v
l
u
e
 
o
c
c
u
r
s
 
o
r
 
i
s
 
o
b
s
e
r
v
e
d
 
t
o
 
o
c
c
u
r
.

F
I
e
g
a
m
a
 
D
i
s
t
r
i
b
u
t
i
o
n
 
-
 
A
 
t
a
b
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
v
a
l
u
e
s
 
o
r
 
s
c
o
r
e
s
 
i
n
 
a
 
g
i
v
e
n
 
s
i
t
u
a
t
i
o
n
;
 
a

c
l
a
s
s
i
f
i
c
a
t
i
o
n

i
n
t
o
 
c
a
t
e
g
o
r
i
e
s
.

F
r
e
g
u
e
ç
y
 
P
o
l

o
n
 
-
 
A
 
b
r
o
k
e
n
 
l
i
n
e
 
g
r
a
p
h
 
r
e
p
r
e
s
e
n
t
i
n
g
 
a
 
s
e
t
 
w
h
o
s
e
 
m
e
m
b
e
r
s
 
a
r
e

o
r
d
e
r
e
d
 
p
a
i
r
s
 
o
f
 
t
h
e

t
y
p
e

m
i
 
p
o
i
n
t
 
o
f
 
t
h
e
 
c
l
a
s
s
 
i
n
t
e
r
v
a
l
,
 
f
r
e
q
u
e
n
c
y
 
o
f
 
t
h
e
 
c
l
a
s
s
)
.

F
u
l
c
r
u
m
 
-
 
T
h
e
 
p
o
i
n
t
 
a
b
o
u
t
 
w
h
i
c
h
 
a
 
l
e
v
e
r
 
t
u
r
n
s
.

G
r
a
f
i
 
-
 
A
 
p
i
c
t
u
r
e
 
d
r
a
w
i
n
g
 
w
h
i
c
h
 
s
h
o
w
s
 
t
h
e
 
r
e
l
a
t
i
o
n
 
b
e
t
w
e
e
n
 
s
e
t
s
 
o
f
 
n
u
m
b
e
r
s
.

G
ra

v
-

T
h
e
 
f
o
r
c
e
 
o
r
 
p
u
l
l
 
e
x
e
r
t
e
d
 
b
y
 
t
h
e
 
e
a
r
t
h
;
 
t
h
e
 
f
o
r
c
e
 
t
h
a
t
 
c
a
u
s
e
s
 
o
b
j
e
c
t
s
 
t
o
 
"
d
r
o
p
"
 
w
h
e
n

r
e
l
e
a
s
e
d
.

G
r
e
a
t
e
r
 
T
h
a
n
 
-
 
A
n
 
e
x
p
r
e
s
s
i
o
n
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
i
n
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
q
u
a
n
t
i
t
i
e
s
;
 
w
r
i
t
t
e
n
 
i
n
s
y
m
b
o
l
i
c

-
-
7
3
7
1
7
 
a
s
>
.

H
e
x
a
g
o
n
 
-
 
A
 
p
o
l
y
g
o
n
 
w
i
t
h
 
s
i
x
 
s
i
d
e
s
.

I
f
 
t
h
e
 
s
i
d
e
s
 
a
r
e
 
a
l
l
 
o
f
 
e
q
u
a
l
 
l
e
n
g
t
h
,
 
t
h
e
 
f
i
g
u
r
e
 
i
s
 
a

r
e
g
u
l
a
r
 
h
e
x
a
g
o
n
.

x
a
t
a
n
n
 
-
 
A
 
g
r
a
p
h
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
a
 
f
r
e
q
u
e
n
c
y
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
m
e
a
s
u
r
e
s
 
t
h
a
t

f
o
r
m
 
a

c
o
n
t
i
n
u
o
u
s
 
s
c
a
l
e
,
 
s
u
c
h
 
a
s
 
s
c
o
r
e
s
 
o
n
 
a
 
t
e
s
t
.

T
h
e
 
g
r
a
p
h
 
c
o
n
s
i
s
t
s
 
o
f
 
a
d
j
a
c
e
n
t
 
r
e
c
t
a
n
g
l
e
s

w
h
o
s
e
 
h
e
i
g
h
t
 
a
n
d
 
w
i
d
t
h
 
a
r
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
f
r
e
q
u
e
n
c
y
 
a
n
d
 
r
a
n
g
e
 
r
e
s
p
e
c
t
i
v
e
l
y
,
 
o
f
 
t
h
e

c
l
a
s
s
 
i
n
t
e
r
v
a
l
s
 
i
n
t
o
 
w
h
i
c
h
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
i
s
 
d
i
v
i
d
e
d
.

H
o
o
k
'
s
 
L
a
w
 
-
 
A
 
l
a
w
 
o
f
 
p
h
y
s
i
c
s
 
w
U
c
h
 
s
t
a
t
e
s
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
c
h
a
n
g
e
 
i
n

t
h
e
 
W
g
p
e
 
o
f
 
a
n
 
e
l
a
s
t
i
c
 
b
o
d
y
 
a
n
d
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
f
o
r
c
e
 
p
r
o
d
u
c
i
n
g
 
t
h
e
 
c
h
a
n
g
e
.

H
a
o
t
e
n
u
s
e
 
-
 
T
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
r
i
g
h
t
 
a
n
g
l
e
 
i
n
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
.

T
h
e
 
l
o
n
g
e
s
t
 
s
i
d
e
 
o
f
 
a

r
i
g
h
t
 
t
r
i
a
n
g
l
e
.

I
m
p
r
o
p
e
r
 
F
r
a
c
t
i
o
n
 
.
 
A
 
f
r
a
c
t
i
o
n
 
i
n
 
w
h
i
c
h
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
i
s
 
l
a
r
g
e
r
 
t
h
a
n

t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
.

I
n
e
q
u
a
l
i
t
y
.
 
-
 
A
 
s
t
a
t
e
m
e
n
t
 
t
h
a
t
 
t
w
o
 
o
r
 
m
o
r
e
 
q
u
a
n
i
t
i
e
s
 
a
r
e
 
u
n
e
q
u
a
l

(
0
.

I
n
t
e
g
e
r
s
 
-
 
T
h
e
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e
i
r
 
n
u
m
b
e
r
 
o
p
p
o
s
i
t
e
s
 
a
n
d
 
z
e
r
o
;

m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
s
e
t

t
o
o
.
,

3
2
 
2
2
 
1
2
 
0
2
 
1
2
 
2
2
 
3
2
 
4
2
 
.
.
.
1

2
3



I
n
t
e
r
s
e
c
t
i
o
n
 
-
 
T
h
e
 
o
v
e
r
l
a
p
 
o
f
 
t
w
o
 
a
r
e
a
s
 
i
n
 
a
 
V
e
n
n
 
d
i
a
g
r
a
m
;
 
t
h
e
 
s
u
b
s
e
t
 
o
f
 
e
l
e
m
e
n
t
s
 
c
o
n
t
a
i
n
e
d
 
i
n

e
a
c
h
 
o
f
 
t
w
o
 
s
e
t
s
;
 
t
h
e
 
p
o
i
n
t
 
i
n
 
w
h
i
c
h
 
t
w
o
 
l
i
n
e
s
 
m
e
e
t
.

I
n
v
e
r
s
e
 
1
0
2
2
1
2
1
1
2
E
 
-
 
T
h
a
t
 
o
p
e
r
a
t
i
o
n
 
W
h
i
c
h
,
 
w
h
e
n
 
p
e
r
f
o
r
m
e
d
 
a
f
t
e
r
 
a
 
g
i
v
e
n
 
o
p
e
r
a
t
i
o
n
,
 
u
n
d
o
e
s
 
t
h
e
 
g
i
v
e
n

o
p
e
r
a
t
i
o
n
.

I
r
r
a
t
i
o
n
a
l
 
N
u
m
b
e
r

-
A
 
n
u
M
b
e
r
 
w
h
i
c
h
 
c
a
n
n
o
t
 
b
e
 
w
r
i
t
t
e
n
 
a
s
 
t
h
e
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o
 
i
n
t
e
g
e
r
s
.

I
s
o
s
c
e
l
e
s
 
T
r
a
p
e
z
o
i
d
 
-
 
A
 
q
u
a
d
r
i
l
a
t
e
r
a
l
 
w
i
t
h
 
t
w
o
 
p
a
r
a
l
l
e
l
 
s
i
d
e
s
 
a
n
d
 
e
q
u
a
l
 
n
o
n
-
p
a
r
a
l
l
e
l
 
s
i
d
e
s
.

L
e
s
s
 
T
h
a
n
 
-
 
A
n
 
e
x
p
r
e
s
s
i
o
n
 
i
n
d
i
c
a
t
i
n
g
 
t
h
e
 
i
n
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
q
u
a
n
t
i
t
i
e
s
;
 
w
r
i
t
t
e
n
 
i
n
 
s
y
m
b
o
l
i
c

f
o
r
m
 
a
s
 
.

L
e
v
e
r
 
-
 
A
 
r
i
g
i
d
 
b
a
r
 
f
r
e
e
 
t
o
 
t
u
r
n
 
a
b
o
u
t
 
a
 
f
i
x
e
d
 
p
o
i
n
t
 
c
a
l
l
e
d
 
a
 
f
u
l
c
r
u
m
.

L
o
w
e
s
t
 
C
o
m
m
o
n
 
D
e
n
o
m
i
n
a
t
o
r
 
-
 
T
h
e
 
s
m
a
l
l
e
s
t
 
m
u
l
t
i
p
l
e
 
o
f
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
f
r
a
c
t
i
o
n
s
.

L
o
w
e
s
t
 
C
o
m
m
o
n
 
M
E
l
t
i
p
l
e
 
-
 
T
h
e
 
s
m
a
l
l
e
s
t
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
 
t
h
a
t
 
i
s
 
e
x
a
c
t
l
y
 
d
i
v
i
s
i
b
l
e
 
b
y
 
e
a
c
h
 
o
f
 
t
w
o
 
o
r

:M
U

M
.

m
o
r
e
 
g
i
v
e
n
 
f
r
a
c
t
i
o
n
s
.

l
a
t
a
r
e
 
-
 
A
 
s
q
u
a
r
e
 
a
r
r
a
n
g
e
m
e
n
t
 
o
f
 
n
u
m
b
e
r
s
 
s
u
c
h
 
t
h
a
t
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
n
u
m
b
e
r
s
 
i
n
 
a
n
y
 
c
o
l
u
m
n
,

r
o
w
 
o
r
 
d
i
a
g
o
n
a
l
 
i
s
 
t
h
e
 
s
a
m
e
.

M
e
a
n
s
 
-
 
T
h
e
 
s
e
c
o
n
d
 
a
n
d
 
t
h
i
r
d
 
t
e
r
m
s
 
o
f
 
a
 
p
r
o
p
o
r
t
i
o
n
.

M
e
d
i
a
n
-
-
(
i
n
 
s
t
a
t
i
s
t
i
c
s
)

-
T
h
e
 
m
i
d
d
l
e
 
i
t
e
m
 
o
r
 
s
c
o
r
e
 
w
h
e
n
 
t
h
e
 
i
t
e
m
s
 
a
r
e
 
a
r
r
a
n
g
e
d
 
i
n
 
a
s
c
e
n
d
i
n
g

o
r
 
d
e
s
c
e
n
d
i
n
g
 
o
r
d
e
r
.

M
e
t
e
r
 
-
 
A
 
u
n
i
t
 
o
f
 
l
e
n
g
t
h
;
 
1
0
0
 
c
e
n
t
i
m
e
t
e
r
s
;
 
3
9
.
3
7
 
i
n
c
h
e
s
.

M
e
t
r
i
c
 
a
s
t
e
m
-
 
A
 
d
e
c
i
m
a
l
 
s
y
s
t
e
m
 
o
f
 
w
e
i
g
h
t
s
 
a
n
d
 
m
e
a
s
u
r
e
s
 
i
n
 
w
h
i
c
h
 
t
h
e
 
m
e
t
e
r
 
i
s
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l

u
n
i
t
.

M
i
l
l
i
m
e
t
e
r
 
-
 
O
n
e
-
t
h
o
u
s
a
n
d
t
h
 
o
f
 
a
 
m
e
t
e
r
;
 
o
n
e
-
t
e
n
t
h
 
o
f
 
a
 
c
e
n
t
i
m
e
t
e
r
.

M
i
x
e
d
 
N
u
m
b
e
r

-
 
A

n
u
m
b
e
r
 
w
r
i
t
t
e
n
 
i
n
 
t
e
r
m
s
 
o
f
 
a
n
 
i
n
t
e
g
e
r
 
a
n
d
 
a
 
f
r
a
c
t
i
o
n
.

M
o
d
e
 
-
 
T
h
e
 
s
c
o
r
e
 
o
r
 
i
t
e
m
 
a
p
p
e
a
r
i
n
g
 
m
o
s
t
 
f
r
e
q
u
e
n
t
l
y
 
i
n
 
a
 
s
t
a
t
i
s
t
i
c
a
l
 
d
i
s
t
r
i
b
u
t
i
o
n
.

-
2
4



M
a
t
i
a
l
i
a
t
i
m
 
I
n
v
e
r
s
e
 
-
 
O
n
e
 
o
f
 
t
h
e
 
t
w
o

n
u
m
b
e
r
s
 
W
h
o
s
e
 
p
r
o
d
u
c
t
 
i
s
 
o
n
e
;
 
r
e
c
i
p
r
o
c
a
l
.

N
a
t
u
r
a
l
 
N
u
m
b
e
r
s
 
-
 
C
o
u
n
t
i
n
g
 
n
u
m
b
e
r
s
;

m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
s
e
t

2
,
 
3
,
 
4
,

N
-
G
o
n
 
-
 
A
 
p
o
l
y
g
o
n
 
w
i
t
h
 
N
 
s
i
d
e
s
.

W
o
n
s
e
s
i

L
 
p
o
l
y
g
o
n
 
w
i
t
h
 
n
i
n
e
 
s
i
d
e
s
.

N
u
m
b
e
r
 
a
R
a
i
t
e
s
 
-
 
T
w
o
 
n
u
m
b
e
r
s
 
o
f

t
h
e
 
s
a
m
e
 
m
a
g
n
i
t
u
d
e
 
b
u
t
 
w
i
t
h
 
o
p
p
o
s
i
t
e
 
s
i
g
n
s
;

t
h
e
 
t
w
o
 
n
u
M
b
e
r
s
 
w
h
o
s
e

s
u
m
 
i
s
 
z
e
r
o
.

N
u
m
e
r
a
l
 
-
 
A
 
s
y
m
b
o
l
 
u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
a

n
u
m
b
e
r
.

N
u
m
e
r
a
t
o
r
 
-
 
T
h
e
 
t
e
r
m
 
a
b
o
v
e
 
t
h
e

d
i
v
i
s
i
o
n
 
l
i
n
e
 
i
n
 
a
 
f
r
a
c
t
i
o
n
;
 
t
h
e
 
t
e
r
m
w
h
i
c
h
 
i
s
 
t
o
 
b
e
 
d
i
v
i
d
e
d
 
b
y

-
-
-
T
E
7
-
U
g
n
o
m
i
n
a
t
o
r
;
 
t
h
e
 
t
e
r
m
 
w
h
i
c
h
 
i
n
d
i
c
a
t
e
s
 
t
h
e
 
n
u
m
b
e
r
o
f
 
e
q
u
a
l
 
p
a
r
t
s
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
a
 
f
r
a
c
t
i
o
n
.

O
b
t
u
s
e
 
L
i
a
l

.
 
A
n
a
n
g
l
e
 
g
r
e
a
t
e
r
 
t
h
a
n
 
a
 
r
i
g
h
t
 
a
n
g
l
e

b
u
t
 
l
e
s
s
 
t
h
a
n
 
a
 
s
t
r
a
i
g
h
t
 
a
n
g
l
e
;
 
a
n

a
n
g
l
e
 
w
h
o
s
e

m
e
a
s
u
r
e
 
i
s
 
g
r
e
a
t
e
r

t
h
a
n
 
9
0
0
 
b
u
t
 
l
e
s
s
 
t
h
a
n
1
8
0
0

.

O
c
t
a
k
i
s
 
-
 
A
 
p
o
l
y
g
o
n
 
w
i
t
h
 
e
i
g
h
t

s
i
d
e
s
.

O
c
t
a
h
e
d
r
o
n
 
.
 
A
 
p
o
l
y
h
e
d
r
o
n
 
w
i
t
h
 
e
i
g
h
t

f
a
c
e
s
.

O
r
d
e
r
e
d
 
P
a
i
r
 
-
 
T
W
o
 
n
u
m
b
e
r
s
 
w
r
i
t
t
e
n

i
n
 
a
 
s
p
e
c
i
f
i
c
 
o
r
d
e
r
;
 
s
y
m
b
o
l
i
c
a
l
l
y

(
a
,
 
b
)
 
s
o
 
t
h
a
t
 
(
a
,
 
b
)

(
l
b
,
 
a
)

u
n
l
e
s
s
 
a
 
=
 
b
.

O
r
d
i
n
a
l
 
N
u
m
b
e
r
 
-
 
A
 
n
u
m
b
e
r
 
u
.
.
3
d
 
t
o

i
n
d
i
c
a
t
e
 
t
h
e
 
p
o
s
i
t
i
o
n
 
a
 
p
a
r
t
i
c
u
l
a
r
 
o
b
j
e
c
t
o
c
c
u
p
i
e
s
 
i
n
 
a
 
s
e
r
i
e
s
.

S
u
c
h
 
7
E
i
V
r
a
s
 
f
i
r
s
t
,
 
s
e
c
o
n
d
 
a
n
d
 
t
h
i
r
d

i
d
e
n
t
i
f
y
 
o
r
d
i
n
a
l
 
n
u
M
b
e
r
s
.

P
a
r
a
l
l
e
l
 
L
i
n
e
s
 
-
 
L
i
n
e
s
 
w
h
i
c
h
 
l
i
e
 
i
n
t
h
e
 
s
a
m
e
 
p
l
a
n
e
 
a
n
d
 
w
i
l
l
 
n
o
t
 
i
n
t
e
r
s
e
c
t
,

r
e
g
a
r
d
l
e
s
s
 
o
f
 
h
o
w

-
-
"
M
7
7
-
t
h
e
y
 
a
r
e
 
e
x
t
e
n
d
e
d
.

P
a
r
a
l
l
e
l
o
g
r
a
m
 
-
 
A
 
q
u
a
d
r
i
l
a
t
e
r
a
l
 
w
h
o
s
e

o
p
p
o
s
i
t
e
 
s
i
d
e
s
 
a
r
e
 
p
a
r
a
l
l
e
l
.

P
e
n
d
u
l
u
m
 
-
 
A
 
b
o
d
y
 
a
n
d
 
t
h
e
 
c
o
r
d
 
o
r
 
r
o
d
b
y
 
w
h
i
c
h
 
i
t
 
i
s
 
s
u
s
p
e
n
d
e
d
.

P
e
n
t
a
d
e
c
a
r
a
n
 
-
 
A
 
p
o
l
y
g
o
n
 
o
f
 
f
i
f
t
e
e
n
 
s
i
d
e
s
.

P
e
n
t
a
g
n
 
-
 
A
 
p
o
l
y
g
o
n
 
o
f
 
f
i
v
e
 
s
i
d
e
s
.



-m
-

P
e
r
c
e
n
t
 
-
 
H
u
n
d
r
e
d
t
h
s
;
 
a
 
c
o
m
p
a
r
i
s
o
n
 
o
f
 
s
o
m
e
 
n
u
m
b
e
r
 
w
i
t
h
1
0
0
,
 
u
s
u
a
l
l
y
 
w
r
i
t
t
e
n
 
w
i
t
h
 
t
h
e
 
a
i
d
 
o
f
 
t
h
e

s
y
m
b
o
l
 
%
.

P
e
r
i
m
e
t
e
r
 
-
 
T
h
e
 
d
i
s
t
a
n
c
e
 
a
r
o
u
n
d
 
a
 
p
l
a
n
e
 
f
i
g
u
r
e
.

P
e
r
p
e
n
d
i
c
u
l
a
r
 
B
i
s
e
c
t
o
r
-
 
-
(
o
f
 
a
 
l
i
n
e
 
s
e
g
m
e
n
t
)
 
-
 
A
 
l
i
n
e

t
h
a
t
 
d
i
v
i
d
e
s
 
t
h
e
 
g
i
v
e
n
 
l
i
n
e
 
s
e
g
m
e
n
t
 
i
n
t
o

t
w
o
 
e
q
u
a
l
 
s
e
g
m
e
n
t
s
 
a
n
d
 
f
o
r
m
s

r
i
g
h
t
 
a
n
g
l
e
s
 
w
i
t
h
 
i
t
.

P
e
r
p
e
n
d
i
c
u
l
a
r
 
L
i
n
e
s
 
-
 
T
w
o
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
 
w
h
i
c
h
 
i
n
t
e
r
s
e
c
t
 
t
o
f
o
r
m
 
e
q
u
a
l
 
a
d
j
a
c
e
n
t
 
a
n
g
l
e
s
.

P
i
 
-
 
T
h
e
 
n
a
m
e
 
o
f
 
t
h
e
 
g
r
e
e
k
 
l
e
t
t
e
r
l
l
;
 
t
h
e
 
r
a
t
i
o
o
f
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
t
o
 
i
t
s

d
i
a
m
e
t
e
r
;
 
t
h
e
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
w
h
o
s
e
 
a
p
p
r
o
x
i
m
a
t
e
 
v
a
l
u
e
i
s
 
3
.
1
4
1
5
9
+
.

P
o
l
y
g
o
n
 
-
 
A
 
c
l
o
s
e
d
 
p
l
a
n
e
 
f
i
g
u
r
e
 
w
h
o
s
e
 
s
i
d
e
s
 
a
r
e

s
t
r
a
i
g
h
t
 
l
i
n
e
 
s
e
g
m
e
n
t
s
.

P
r
i
m
e
 
N
u
m
b
e
r
 
-
 
A
 
n
a
t
u
r
a
l
 
n
u
m
b
e
r
 
w
h
o
s
e
 
o
n
l
i

f
a
c
t
o
r
s
 
a
r
e
 
t
h
e
 
L
u
m
b
e
r
 
i
t
s
e
l
f
 
a
n
d
 
1
.

O
n
e
 
i
s
 
u
s
u
a
l
l
y

n
o
 
c
o
n
s
i
d
e
r
e
d
 
a
 
m
e
m
b
e
r

o
f
 
t
h
e
 
s
e
t
 
o
f
 
p
r
i
m
e
 
n
u
m
b
e
r
s
.

P
r
i
s
m
 
-
 
A
 
s
o
l
i
d
 
f
i
g
u
r
e
 
w
h
o
s
e
 
b
a
s
e
s
 
a
r
e
 
c
o
n
g
r
u
e
n
t

a
n
d
 
p
a
r
a
l
l
e
l
 
p
o
l
y
g
o
n
s
 
a
n
d
 
w
h
o
s
e
 
e
d
g
e
s
 
a
r
e

s
t
r
a
i
g
h
t
 
l
i
n
e
s
.

P
r
o
p
o
r
t
i
o
n
 
-
 
A
 
s
t
a
t
e
m
e
n
t
 
o
f
 
e
q
u
a
l
i
t
y
 
o
f
 
t
w
o
 
r
a
t
i
o
s
.

P
r
o
t
r
a
c
t
o
r
 
-
 
A
n
 
i
n
s
t
r
u
m
e
n
t
 
u
s
e
d
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
a
n
 
a
n
g
l
e
 
i
n
 
d
e
g
r
e
e
s
.

P
y
r
a
m
i
d
 
-
 
A
 
s
o
l
i
d
 
f
i
g
u
r
e
 
w
h
o
s
e
 
b
a
s
e
 
i
s
 
a
 
p
o
l
y
g
o
n
a
n
d
 
w
h
o
s
e
 
s
i
d
e
s
 
a
r
e
 
t
r
i
a
n
g
l
e
s
.

Q
u
a
d
r
i
l
a
t
e
r
a
l
 
-
 
A
 
p
o
l
y
g
o
n
 
o
f
 
f
o
u
r
 
s
i
d
e
s
.

R
a
d
i
u
s
 
-
 
O
n
e
-
h
a
l
f
 
o
f
 
t
h
e
 
d
i
a
m
e
t
e
r
 
o
f
 
a
 
c
i
r
c
l
e
;

t
h
e
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
c
e
n
t
e
r
 
t
o
 
a
n
y
 
p
o
i
n
t
 
o
n

t
h
e
 
c
i
r
c
l
e
.

R
a
n
g
e
 
-
 
T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
l
a
r
g
e
s
t

a
n
d
 
s
m
a
l
l
e
s
t
 
s
c
o
r
e
s
 
i
n
 
a
 
s
e
t
 
o
f
 
s
c
o
r
e
s
.

R
a
t
i
o
n
a
l
 
N
u
m
b
e
r
 
-
 
A
 
n
u
m
b
e
r
 
w
h
i
c
h
 
c
a
n
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
t
h
e
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o
 
i
n
t
e
g
e
r
s
.

R
e
c
t
a
n
a
l
e
 
-
 
A
 
q
u
a
d
r
i
l
a
t
e
r
a
l
 
w
i
t
h
 
o
p
p
o
s
i
t
e

s
i
d
e
s
 
p
a
r
a
l
l
e
l
 
a
n
d
 
a
d
j
a
c
e
n
t
 
s
i
d
e
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o

e
a
c
b
O
t
h
e
r
.



R
e
c
t
a
n
g
u
l
a
r
 
S
o
l
i
d
 
-
 
A
 
s
o
l
i
d
 
f
i
g
u
r
e
 
w
h
o
s
e
 
s
i
x
 
f
a
c
e
s
 
a
r
e
 
a
l
l
 
r
e
c
t
a
n
g
l
e
s
.

l
i
e
_
g
u
i
s
 
T
e
t
r
a
h
e
d
r
o
n
 
-
 
A
 
s
o
.
i
d
 
f
i
g
u
r
e
 
w
i
t
h
 
f
o
u
r
 
f
a
c
e
s
,
 
e
a
c
h
 
o
f
 
w
h
i
c
h
 
i
s
 
a
n

e
q
u
i
l
a
t
e
r
a
l
 
t
r
i
a
n
g
l
e
.

R
h
o
m
b
u
s

-
 
A
q
u
a
d
r
i
l
a
t
e
l
d
l
 
w
i
t
h
 
o
p
p
o
s
i
t
e
 
s
i
d
e
s
 
e
q
u
a
l
 
a
n
d
 
p
a
r
a
l
l
e
l
.

R
i
g
h
t
 
L
i
z
a
-
 
A
n
 
a
n
g
l
e
 
w
h
o
s
e
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r
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e
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f
 
t
h
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n
g
l
e
s
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r
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e
d
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t
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p
o
i
n
t
 
o
f
 
i
n
t
e
r
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e
c
t
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o
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o
f
 
t
w
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p
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s
.
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a
m
o
l
e
-
-
(
i
n
 
s
t
a
t
i
s
t
i
c
s
)
 
-
 
A
 
s
m
a
l
l
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
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o
p
u
l
a
t
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o
n
 
b
e
i
n
g
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t
u
d
i
e
d
.

S
e
c
t
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r
-
-
(
o
f
 
a
 
c
i
r
c
l
e
)
 
-
 
A
 
r
e
g
i
o
n
 
i
n
 
a
 
p
l
a
n
e
 
b
o
u
n
d
e
d
 
b
y
 
t
w
o
 
r
a
d
i
i
 
o
f
 
a
 
c
i
r
c
l
e
 
a
n
d
 
t
h
e
 
a
r
c
 
t
h
e
y

i
n
t
e
r
c
e
p
t
.

S
e
t
 
-
 
A
 
w
e
l
l
-
d
e
f
i
n
e
d
 
c
o
l
l
e
c
t
i
o
n
 
o
f
 
o
b
j
e
c
t
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S
e
t
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f
 
d
i
s
h
e
s
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S
e
t
 
o
f
 
t
o
o
l
s
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S
e
t
 
o
f
 
n
u
m
b
e
r
s

S
i
m
i
l
a
r
 
T
r
i
a
n
g
l
e
s
 
-
 
T
r
i
a
n
g
l
e
s
 
w
i
t
h
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
a
n
g
l
e
s
 
e
q
u
a
l
 
a
n
d
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s

p
r
o
p
o
r
t
i
o
n
a
l

S
q
u
a
r
e
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-
 
A
 
q
u
a
d
r
i
l
a
t
e
r
a
l
 
w
i
t
h
 
f
o
u
r
 
e
q
u
a
l
 
s
i
d
e
s
 
a
n
d
 
f
o
u
r
 
e
q
u
a
l
 
a
n
g
l
e
s
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S
q
u
a
r
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o
o
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o
f
 
a
 
n
u
m
b
e
r
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O
n
e
 
o
f
 
t
h
e
 
t
w
o
 
e
q
u
a
l
 
f
a
c
t
o
r
s
 
o
f
 
t
h
a
t

n
u
m
b
e
r
.

S
t
r
a
i
e
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t
 
A
n
g
i
e
 
-
 
A
n
 
a
n
g
l
e
 
w
h
o
s
e
 
m
e
a
s
u
r
e
 
i
s
 
1
8
0
0
.

T
o
l
e
r
a
n
c
e
-
-
(
i
n
 
m
e
a
s
u
r
e
m
e
n
t
)
 
-
 
T
h
e
 
a
m
o
u
n
t
 
b
y
 
w
h
i
c
h
 
a
n
 
o
b
j
e
c
t
 
m
a
y
 
v
a
r
y
 
f
r
o
m
 
t
h
e
 
p
r
e
s
c
r
i
b
e
d

s
t
a
n
d
a
r
d
.
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n
i
v
e
r
s
a
l
 
S
e
t
 
-
 
T
h
e
 
s
e
t
 
o
f
 
a
l
l
 
e
l
e
m
e
n
t
s
 
u
n
d
e
r
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
i
n
 
a
 
g
i
v
e
n
s
i
t
u
a
t
i
o
n
;
 
s
o
m
e
t
i
m
e
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u
n
i
v
e
r
s
e
.

V
e
l
o
c
i
t
y
 
-
 
T
h
e
 
d
i
r
e
c
t
e
d
 
s
p
e
e
d
 
o
f
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n
 
o
b
j
e
c
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e
n
n
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i
a
g
r
a
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A
 
d
i
a
g
r
a
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n
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h
i
c
h
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r
e
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r
e
p
r
e
s
e
n
t
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t
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s
u
a
l
l
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c
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r
c
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l
a
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h
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o
i
n
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h
e
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t
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i
d
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g
l
e
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e
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x
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T
h
e
 
h
o
r
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n
t
a
l
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x
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n
u
m
b
e
r
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i
n
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e
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r
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n
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p
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n
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x
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h
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v
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r
t
i
c
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l
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x
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u
m
b
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l
i
n
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t
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r
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n
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e
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b
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p
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p
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b
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p
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i
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p
r
i
m
e
 
n
u
m
b
e
r
.

1
2
.

A
l
l
 
o
d
d
 
n
u
M
b
e
r
s
 
h
a
v
e

t
h
e
 
f
a
c
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p
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p
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b
e
r
s
 
a
r
e
 
a
l
l
 
e
x
a
m
p
l
e
s
 
o
f
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
:

5
,

1
1
g
.

2
1
.

Z
e
r
o
 
i
s
 
t
h
e
 
i
d
e
n
t
i
t
y
 
e
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b
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r
a
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n
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b
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r
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l
t
i
p
l
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c
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a
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f
r
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c
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n
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°
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p
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n
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n
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b
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h
i
c
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o
t
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o
l
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u
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b
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n
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a
 
r
a
t
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o
n
a
l
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u
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e
r
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u
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o
f
 
t
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r
a
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b
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r
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h
o
s
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a
c
t
i
o
n
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h
a
v
e
 
e
q
u
a
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n
u
m
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r
a
t
o
r
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m
a
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b
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o
u
n
d
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a
d
d
i
n
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h
e
i
r
 
d
e
n
o
m
i
n
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t
o
r
s
.
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.
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h
e
 
p
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o
d
u
c
t
 
o
f
 
z
e
r
o
 
a
n
d
 
a
n
y
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
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s
 
z
e
r
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v
e
n
 
i
f
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a
/
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i
s
 
a
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
.

2
8
.

I
f
 
t
w
o
 
f
r
a
c
t
i
o
n
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
d
e
n
o
m
i
n
a
t
o
r
,
 
t
h
e
 
n
u
m
b
e
r
s
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h
e
y
 
r
e
p
r
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e
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a
l
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a
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a
l
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r
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n
a
l
 
n
u
m
b
e
r
.

3
1
.

I
f
 
o
n
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r
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c
t
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n
 
h
a
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a
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r
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r
 
n
u
m
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h
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h
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n
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c
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h
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m
b
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r
e
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r
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s
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n
t
e
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r
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n
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t
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r
a
c
t
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n
s
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a
v
e
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h
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a
m
e
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n
o
m
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a
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h
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n
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M
b
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r
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h
e
y
 
r
e
p
r
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n
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w
a
y
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e
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u
a
l
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A
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r
a
c
t
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n
 
i
s
 
a
 
n
u
m
e
r
a
l
 
i
n
d
i
c
a
t
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n
g
 
t
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o
t
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e
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o
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n
u
m
b
e
r
s
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w
i
t
h
 
d
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n
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m
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n
a
t
o
r
 
d
i
f
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r
e
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f
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o
m
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1
9

2
1

2
1
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2

3
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w
r
i
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p
a
n
d
e
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o
r
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3
8
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1
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1
3
3
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.

3

3
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0
.
3
 
x
 
0
.
0
3
 
=
 
0
.
0
0
9
.

4
0
.

.
2
 
I
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.
0
8
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2
.
5

4
1
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1
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t
h
e
r
 
n
a
m
e
 
f
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t
h
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n
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b
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5

4
2
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I
f
 
a
 
c
l
a
s
s
 
h
a
s
 
a
 
t
o
t
a
l
 
o
f
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2
 
p
u
p
i
l
s
 
2
0
 
o
f
 
t
h
e
m
 
b
o
y
s
,
 
t
h
e
 
n
u
m
b
e
r
o
f
 
b
o
y
s
 
i
s
 
o
g
 
o
f
 
t
h
e
 
n
u
m
b
e
r

o
f
 
p
u
p
i
l
s
 
i
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t
h
e
 
c
l
a
s
s
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3
.

F
i
v
e
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e
r
c
e
n
t
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0
 
i
s
 
t
h
e
 
s
a
m
e
 
a
m
o
u
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f
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e
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4
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c
e
n
t
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e
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1
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0
 
t
i
m
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s
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s
 
l
o
n
g
 
a
s
 
a
 
m
e
t
e
r
.

4
5
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W
e
 
c
a
n
 
a
s
s
o
c
i
a
t
e
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
w
i
t
h
 
p
o
i
n
t
s
 
o
n
 
a
 
l
i
n
e
.

4
6
.

T
h
e
 
s
u
m
 
o
f
 
p
o
s
i
t
i
v
e
 
t
w
o
 
a
n
d
 
n
e
g
a
t
i
v
e
 
t
w
o
 
i
s
 
z
e
r
o
.

4
7
.

T
h
e
r
e
 
i
s
 
n
o
 
g
r
e
a
t
e
s
t
 
n
u
m
b
e
r
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
.

4
8
.

A
l
l
 
n
e
g
a
t
i
v
e
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
r
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
p
o
i
n
t
s
 
o
n
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
f

z
e
r
o
.

4
9
.

T
h
e
 
p
o
i
n
t
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
2
 
a
n
d
 
t
h
e
 
p
o
i
n
t
 
o
n
 
t
h
e
n
u
m
b
e
r
 
l
i
n
e
 
a
s
s
o
c
i
a
t
e
d

w
i
t
h
 
-
2
 
a
r
e
 
t
h
e
 
s
a
m
e
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
p
o
i
n
t
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
a
s
s
o
c
i
a
t
e
d
w
i
t
h
 
0
.

5
0
.

T
h
e
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
-
3
 
i
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
t
h
e
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
-
2
.

5
1
.

T
h
e
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o
 
n
e
g
a
t
i
v
e
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t
h
a
t
 
t
o
 
w
h
i
c
h
y
o
u
 
a
r
e
 
a
c
c
u
s
t
o
m
e
d
.

H
o
p
e
f
u
l
l
y
,

t
h
e
 
s
u
g
g
e
s
t
i
o
n
s
 
a
r
e
 
s
u
f
f
i
c
i
e
n
t
l
y
 
s
e
l
f
-
c
o
n
t
a
i
n
e
d
t
o
 
a
l
l
o
w

y
o
u
 
t
o
 
u
s
e
 
w
h
a
t
 
c
a
n
 
b
e
 
h
e
l
p
f
u
l
.

S
o
m
e
 
o
b
s
e
r
v
a
-

t
i
o
n
s
 
t
o
 
b
e
 
m
a
d
e
 
a
s
 
y
o
u
 
b
r
o
w
s
e
:

1
.

T
h
e
 
t
i
m
i
n
g
 
s
u
g
g
e
s
t
i
o
n
s
 
o
n
 
t
h
e
 
u
n
i
t
s
 
a
n
d
 
t
o
p
i
c
s
 
i
n
 
t
h
e
 
t
a
b
l
e
 
o
f
 
c
o
n
t
e
n
t
s
 
g
i
v
e
a
 
m
i
n
i
m
u
m
 
o
f
 
1
1
1

a
n
d
 
a
 
m
a
x
i
m
u
m
 
1
6
1
 
d
a
y
s
 
t
o
 
I
-
 
I
X
.

T
o
 
t
h
i
s
 
i
s
 
a
d
d
e
d
 
2
5

-
 
3
0
 
t
e
s
t
 
d
a
y
s
 
a
n
d
 
a
 
1
0
 
-
 
1
5
 
d
a
y
 
r
e
v
i
e
w

p
e
r
i
o
d
 
w
h
i
c
h
 
i
s
 
d
i
s
c
u
s
s
e
d
 
m
o
r
e
 
f
u
l
l
y
 
i
n
 
t
h
e
 
n
e
x
t
 
o
b
s
e
r
v
a
t
i
o
n
.

T
h
i
s
 
b
r
i
n
g
s
 
t
h
e
 
t
i
m
i
n
g
 
t
o
 
1
4
6
-

2
0
6
 
d
a
y
s
.

M
o
s
t
 
o
f
 
t
h
e
 
O
r
a
n
g
e
 
C
o
u
n
t
y
 
s
c
h
o
o
l
s
 
m
e
e
t
 
a
b
o
u
t
 
1
8
0
 
d
a
y
s
.

W
i
t
h
 
t
h
e
 
w
i
d
e
 
r
a
n
g
e
 
i
n
 
t
h
e
.

t
i
m
i
n
g
,
 
t
h
i
s
,
 
o
f
 
c
o
u
r
s
e
,
 
m
e
a
n
s
 
t
h
a
t
 
i
n
 
n
o
 
c
l
a
s
s

c
a
n
 
m
a
x
i
m
u
m
 
t
i
m
e
 
b
e
 
s
p
e
n
t
 
o
n
 
e
v
e
r
y
 
t
o
p
i
c
.

I
t

i
s
 
s
t
r
o
n
g
l
y
 
u
r
g
e
d
 
t
h
a
t
 
m
a
t
e
r
i
a
l
 
t
h
r
o
u
g
h
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
u
n
c
t
i
o
n
 
b
e
 
h
a
n
d
l
e
d
 
i
n
 
a
l
l

c
l
a
s
s
e
s
.

I
t

w
i
l
l
 
b
e
 
p
o
s
s
i
b
l
e
 
t
o
 
m
o
v
e
 
m
o
r
e
 
r
a
p
i
d
l
y
 
i
n
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
u
n
i
t
s
a
s
 
t
h
i
s
 
i
s
 
(
h
o
p
e
f
u
l
l
y
)
 
p
r
i
m
a
r
i
l
y

a
 
r
e
v
i
e
w
 
o
f
 
s
t
u
d
e
n
t
'
s
 
p
r
e
v
i
o
u
s
 
m
a
t
h
e
m
a
t
i
c
s
 
e
x
p
e
r
i
e
n
c
e
 
-
a
 
c
o
n
d
i
t
i
o
n
 
w
h
i
c
h
 
w
i
l
l
 
b
e
c
o
m
e
 
i
n
c
r
e
a
s
i
n
g
l
y

t
r
u
e
 
a
s
 
t
i
m
e
 
g
o
e
s
 
o
n
 
a
n
d
 
t
h
e
 
i
m
p
a
c
t
 
o
f
 
c
u
r
r
i
c
u
l
u
m
 
c
h
a
n
g
e
 
i
s
 
f
e
l
t
 
i
n
 
t
h
e
 
l
o
w
e
r
 
g
r
a
d
e
s
.

2
.

T
h
e
 
1
0
 
-
 
1
5
 
d
a
y
 
r
e
v
i
e
w
 
p
e
r
i
o
d
 
h
a
s
 
b
e
e
n
 
r
e
s
e
r
v
e
d
 
f
o
r
 
r
e
a
c
q
u
a
i
n
t
i
n
g
 
s
t
u
d
e
n
t
s
 
w
i
t
h

t
e
r
m
i
n
o
l
o
g
y

a
b
o
u
t
 
s
e
t
s
 
a
n
d
 
p
r
o
p
e
r
i
t
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n
s
.

T
h
e
s
e
 
t
o
p
i
c
s
 
n
o
w
 
o
c
c
u
p
y
 
c
o
n
s
i
d
e
r
a
b
l
e
 
t
i
m
e
 
a
n
d

s
p
a
c
e
 
i
n
 
A
l
g
e
b
r
a
 
I
 
t
e
x
t
b
o
o
k
s
,
 
b
u
t
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
g
e
n
e
r
a
l
l
y
 
h
a
d
 
c
o
n
s
i
d
e
r
a
b
l
e
 
e
x
p
o
s
u
r
e
 
t
o
 
t
h
e
s
e

t
o
p
i
c
s
 
i
n
 
h
i
s
 
t
r
a
i
n
i
n
g
 
l
e
a
d
i
n
g
 
u
p
 
t
o
 
A
l
g
e
b
r
a
.

T
h
e
r
e
f
o
r
e
,
 
t
h
e
 
t
h
e
o
r
y
 
h
a
s
 
b
e
e
n
 
t
o
 
u
s
e
 
s
e
t
s
 
a
n
d

p
r
o
p
e
r
t
i
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n
s
.

Y
o
u
 
m
a
y
 
f
i
n
d
,
 
b
y
 
a
 
p
r
e
t
e
s
t
,
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
g
o
d
n
a
c
k
g
r
o
u
n
d

i
n
 
t
h
e
s
e
 
a
r
e
a
s
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
i
n
t
o
 
a
l
g
e
b
r
a
 
c
a
n
 
b
e
 
m
a
d
e
 
m
o
r
e
 
r
a
p
i
d
l
y
 
t
h
a
n
 
i
n
 
1
0

-
 
1
5
 
d
a
y
s
.

e
t
 
1

3
.

T
h
e
 
u
n
i
t
 
d
i
s
c
u
s
s
i
n
g
 
p
r
o
o
f
 
h
a
s
 
b
e
e
n
 
l
e
f
t
 
t
o
 
t
h
e
 
e
n
d
 
b
e
c
a
u
s
e
 
o
f
r
e
a
s
o
n
s
 
o
u
t
l
i
n
e
d
 
i
n
 
t
h
e
 
i
n
t
r
o
-

d
u
c
t
o
r
y
 
r
e
m
a
r
k
s
 
o
f
 
t
h
e
 
u
n
i
t
.

E
n
c
o
u
r
a
g
i
n
g
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
r
e
a
d
 
t
h
e
 
p
r
o
o
f
s
 
i
n
 
t
h
e
 
t
e
x
t
 
m
a
t
e
r
i
a
l
s

a
s
 
t
h
e
 
y
e
a
r
 
p
r
o
g
r
e
s
s
e
s
 
i
s
 
d
e
f
i
n
i
t
e
l
y
 
r
e
c
o
m
m
e
n
d
e
d
.

I
n
 
s
e
v
e
r
a
l
 
p
l
a
c
e
s
 
i
n
 
t
h
e
 
u
n
i
t
s
 
p
r
i
o
r
 
t
o
 
t
h
e

o
n
e
 
o
n
 
p
r
o
o
f
,
 
s
u
g
g
e
s
t
i
o
n
s
 
h
a
v
e
 
b
e
e
n
 
m
a
d
e
 
t
h
a
t
 
a
 
c
e
r
t
a
i
n
 
p
r
o
o
f
 
c
o
u
l
d
 
b
e
 
p
r
e
s
e
n
t
e
d
 
a
t
 
t
h
a
t
 
t
i
m
e
.

I
t
 
i
s
 
s
i
n
c
e
r
e
l
y
 
h
o
p
e
d
 
t
h
a
t
 
m
o
s
t
 
t
e
a
c
h
e
r
s
 
i
n
 
m
o
s
t
 
c
l
a
s
s
e
s

c
a
n
 
s
p
e
n
d
 
s
o
m
e
 
t
i
m
e
 
o
n
 
t
h
i
s
 
t
o
p
i
c
.

4
.

T
h
e
 
t
o
p
i
c
 
o
f
 
N
u
m
e
r
i
c
a
l
 
T
r
i
g
o
n
o
m
e
t
r
y
 
i
s
 
n
o
t
 
w
r
i
t
t
e
n
 
i
n
 
t
h
i
s
 
s
y
l
l
a
b
u
s
.

T
e
a
c
h
e
r
s
 
h
a
v
e
 
s
e
l
d
o
m

f
o
u
n
d
 
t
i
m
e
 
f
o
r
 
i
t
 
i
n
 
A
l
g
e
b
r
a
 
I
.

I
f
 
y
o
u
 
d
e
s
i
r
e
 
s
o
m
e
 
t
e
a
c
h
i
n
g
 
s
u
g
g
e
s
t
i
o
n
s

o
n
 
t
h
e
 
t
o
p
i
c
,
 
i
t
 
i
s

w
r
i
t
t
e
n
 
u
p
 
i
n
 
t
h
e
 
G
e
o
m
e
t
r
y
 
s
y
l
l
a
b
u
s
.



5
.

T
h
e
 
n
u
m
b
e
r
s
 
i
n
 
p
a
r
e
n
t
h
e
s
i
s
 
(
 
)

a
r
e
 
r
e
f
e
r
e
n
c
e
s
 
w
h
i
c
h
 
a
r
e
 
l
i
s
t
e
d
 
a
t
 
t
h
e

e
n
d
 
o
f
 
t
h
e
 
s
y
l
l
a
b
u
s
.

6
.

T
h
e
r
e
 
i
s
 
n
o
 
m
e
n
t
i
o
n
 
o
f

a
n
y
 
A
.
 
V
.
 
m
a
t
e
r
i
a
l
s
 
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
u
n
i
t
s
.

T
h
e
r
e
 
a
r
e
 
m
a
n
y
 
g
o
o
d
 
f
i
l
m
s

a
n
d
 
f
i
l
m
s
t
r
i
p
s
 
a
v
a
i
l
a
b
l
e
.

B
e
 
s
u
r
e
 
t
o
 
p
r
e
v
i
e
w
 
f
i
l
m
s

a
s
 
s
o
m
e
 
m
i
g
h
t
 
n
o
t
 
b
e
 
o
f
 
t
h
e
 
l
e
v
e
l

d
e
s
i
r
e
d
.

R
e
c
o
m
m
e
n
d
e
d
 
t
i
m
i
n
g
 
f
o
r
 
f
i
l
m
s
t
r
i
p
s

i
s
 
t
o
 
s
h
o
w
 
t
h
e
m
 
t
o
 
i
n
t
r
o
d
u
c
e
a
 
u
n
i
t
 
o
r
 
u
s
e
 
t
h
e
m
 
f
o
r
 
r
e
v
i
e
w
 
f
o
r

s
l
o
w
e
r
 
o
r
 
a
b
s
e
n
t
 
s
t
u
d
e
n
t
s
.

U
s
e
 
o
f
 
t
h
e
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r

i
s
 
e
n
j
o
y
e
d
 
b
y
m
a
n
y
 
m
a
t
h
 
t
e
a
c
h
e
r
s
.

A
g
o
o
d
 
s
c
r
e
e
n
 
m
o
u
n
t
i
n
g
o
n
 
t
h
e
 
c
e
i
l
i
n
g
 
m
a
k
e
s
 
t
h
e
 
o
v
e
r
h
e
a
d
m
o
r
e
 
e
n
j
o
y
a
b
l
e
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
.

R
E
C
O
M
M
E
N
D
E
D
 
M
I
N
I
M
U
M
 
R
E
Q
U
I
R
E
M
E
N
T
S

F
O
R
 
S
T
U
D
E
N
T
S
 
E
N
T
E
R
I
N
G
 
A
L
G
E
B
R
A

I

(
a
n
d
 
w
h
e
r
e
 
t
h
e
 
t
o
p
i
c
s

a
r
e
 
u
s
e
d
)

1
.

F
a
c
i
l
i
t
y
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e

f
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
a
r
i
t
h
m
e
t
i
c
 
(
u
s
e
d

t
h
r
o
u
g
h
o
u
t
 
a
l
g
e
b
r
a
)
.

a
.

T
h
e
 
f
o
u
r
 
o
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
w
h
o
l
e

a
n
d
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

b
.

C
a
l
c
u
l
a
t
i
o
n
s
.

2
.

F
a
c
i
l
i
t
y
 
w
i
t
h
 
a
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s
 
(
r
e
v
i
e
w
e
d
a
n
d
 
e
x
t
e
n
d
e
d
 
i
n
 
U
n
i
t
 
I
I
)
.

3
.

F
a
m
i
l
i
a
r
i
t
y
 
w
i
t
h
 
a
n
d
 
a
b
i
l
i
t
y
t
o
 
e
v
a
l
u
a
t
e
 
v
a
r
i
o
u
s
 
f
o
r
m
u
l
a
s
 
(
u
s
e
d

i
n
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
f
r
o
m
 
U
n
i
t

I
 
o
n
)
.
.
.

a
.

D
i
s
t
a
n
c
e
.

b
.

I
n
t
e
r
e
s
t
.

c
.

P
e
r
i
m
e
t
e
r
 
a
n
d
 
a
r
e
a
 
o
f
 
p
l
a
n
e
 
f
i
g
u
r
e
s
.

d
.

V
o
l
u
m
e
 
o
f
 
s
o
l
i
d
 
f
i
g
u
r
e
s
.

4
.

F
a
c
i
l
i
t
y
 
i
n
 
c
h
a
n
g
i
n
g
 
f
r
a
c
t
i
o
n
s
,

p
e
r
c
e
n
t
s
,
 
r
a
t
i
o
s
,
 
d
e
c
i
m
a
l
s
,
 
f
r
o
m

o
n
e
 
t
o
 
a
n
o
t
h
e
r
 
(
r
e
v
i
e
w
e
d
 
a
n
d

r
a
p
i
d
l
y
 
e
x
t
e
n
d
e
d
 
i
n
 
U
n
i
t
 
I
V
)
.

5
.

A
b
i
l
i
t
y
 
t
o
 
r
e
a
d
,
 
i
n
t
e
r
p
r
e
t
,

a
n
d
 
c
o
n
s
t
r
u
c
t
 
g
r
a
p
h
s

(
s
o
m
e
 
r
e
v
i
e
w
 
a
n
d
t
h
e
n
 
e
x
t
e
n
s
i
o
n
 
i
n

U
n
i
t
 
V
I
 
t
o
 
V
I
I
I
)
.



6
.

A
b
i
l
i
t
y
 
t
o
 
r
e
a
d
 
a
 
p
r
o
t
r
a
c
t
o
r
 
a
n
d
 
d
o
 
s
i
m
p
l
e
 
c
o
n
s
t
r
u
c
t
i
o
n
s
 
w
i
t
h
 
c
o
m
p
a
s
s
 
a
n
d

s
t
r
a
i
g
h
t
e
d
g
e
 
(
n
o
t
 
u
s
e
d

u
n
t
i
l
 
g
e
o
m
e
t
r
y
-
-
m
e
n
t
i
o
n
e
d
 
i
n
 
U
n
i
t
 
V
)
.

7
.

F
a
m
i
l
i
a
r
i
t
y
 
w
i
t
h
 
t
h
e
 
l
a
n
g
u
a
g
e
 
o
f
 
s
e
t
s
 
a
n
d
 
o
p
e
r
a
t
i
o
n
s
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
 
a
n
d
 
u
n
i
o
n
 
o
f
 
s
e
t
s

(
u
s
e
d

t
h
r
o
u
g
h
o
u
t
 
a
l
g
e
b
r
a
)
.

8
.

F
a
c
i
l
i
t
y
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n
s

(
u
s
e
d
 
t
h
r
o
u
g
h
o
u
t
 
a
l
g
e
b
r
a
)
.

a
.

(
l
o
m
m
u
t
a
t
i
v
e
.

b
.

A
s
s
o
c
i
a
t
i
v
e
.

e
.

D
i
s
t
r
i
b
u
t
i
v
e
.

d
.

E
x
i
s
t
e
n
c
e
 
o
f
 
i
d
e
n
t
i
t
i
e
s
.

e
.

E
x
i
s
t
e
n
c
e
 
o
f
 
i
n
v
e
r
s
e
s
.

f
.

C
l
o
s
u
r
e
 
o
f
 
a
 
s
e
t
 
u
n
d
e
r
 
a
n
 
o
p
e
r
a
t
i
o
n
.

9
.

R
e
a
d
i
n
g
 
d
b
i
l
i
t
y
 
i
s
 
e
s
s
e
n
t
i
a
l
 
f
o
r
 
a
n
 
a
l
g
e
b
r
a
 
s
t
u
d
e
n
t
.

T
h
e
 
a
b
i
l
i
t
y
 
t
o
 
r
e
a
d
 
a
n
d
 
u
n
d
e
r
s
t
a
n
d
 
d
e
f
i
n
i
t
i
o
n
s
,

m
e
t
h
o
d
s
 
o
f
 
p
r
o
c
e
d
u
r
e
s
,
 
a
n
d
 
p
r
o
b
l
e
m
s
 
c
a
n
n
o
t
 
b
e
 
o
v
e
r
s
t
a
t
e
d
.

U
s
e
 
o
f
 
t
h
e
s
e
 
i
d
e
a
s
 
i
s
 
i
n
c
o
r
p
o
r
a
t
e
d
 
i
n
t
o
 
t
h
e
 
b
o
d
y
 
o
f
 
t
h
e
s
e
 
u
n
i
t
s
,
 
a
s
s
u
m
i
n
g
 
t
h
e

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e
m
 
o
n

t
h
e
 
p
a
r
t
 
o
f
 
t
h
e
 
s
t
u
d
e
n
t
s
.

I
f
 
s
t
u
d
e
n
t
s
 
n
e
e
d
 
r
e
v
i
e
w
,
 
r
e
f
e
r
 
t
o
 
l
o
w
e
r
 
g
r
a
d
e
 
l
e
v
e
l
s
 
f
o
r
 
s
u
g
g
e
s
t
i
o
n
s
.

T
h
e

a
m
o
u
n
t
 
o
f
 
r
e
v
i
e
w
 
w
i
l
l
,
 
o
f
 
c
o
u
r
s
e
,
 
b
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
s
p
e
c
i
f
i
c
 
c
l
a
s
s
.
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I
.

N
u
m
b
e
r
s
,
 
V
a
r
i
a
b
l
e
s
,
 
E
x
p
r
e
s
s
i
o
n
s
,
 
S
e
n
t
e
n
c
e
s
,
 
F
o
r
m
u
l
a
s

A
.

N
u
m
e
r
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
o
r
 
p
h
r
a
s
e
s

1
.

D
e
f
i
n
i
t
i
o
n
 
-
 
a
 
n
u
m
e
r
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
 
i
s
 
a
n
 
a
r
r
a
n
g
e
m
e
n
t
 
o
f
 
n
u
m
e
r
a
l
s
,
 
s
y
m
b
o
l
s
,
 
a
n
d
 
o
p
e
r
a
t
i
o
n
s
.

E
x
a
m
p
l
e
s
:

(
8
 
+
 
4
)
 
3
,
 
3
 
+
 
2
,
 
(
6
 
f
 
4
)
 
+
 
2
.

2
.

S
y
m
b
o
l
s
 
a
n
d
 
o
p
e
r
a
t
i
o
n
s
 
i
n
c
l
u
d
e
d
 
a
r
e
:

+
,

(
 
)
,

a
n
d

W
e
 
w
i
l
l
 
u
s
e
 
v
a
r
i
o
u
s
 
w
a
y
s
 
o
f
 
e
x
p
r
e
s
s
i
n
g
 
t
h
e

p
r
o
d
u
c
t
 
o
f
 
a
 
p
a
i
r
 
o
f
 
n
u
m
b
e
r
s
.

I
n
s
t
e
a
d
 
o
f
 
4
 
x
 
3
,

w
e
 
w
i
l
l
 
i
n
d
i
c
a
t
e
 
t
h
i
s
 
p
r
o
d
u
c
t
b
y
 
3

4
,
 
(
3
)
 
4
,
 
3
 
(
4
)
,
 
o
r
 
(
3
)
 
(
4
)
.

3
.

O
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
 
-
 
c
r
e
a
t
e
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
n
 
o
r
d
e
r
 
b
y
 
g
i
v
i
n
g
 
a
n
e
x
p
r
e
s
s
i
o
n
 
s
u
c
h
 
a
s
 
2
 
+
 
3

4
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
g
i
v
e
 
a
n
s
w
e
r
s
 
o
f
 
1
4
 
a
n
d
 
2
0
.

L
e
a
d
 
s
t
u
d
e
n
t
s
 
i
n
t
o
 
d
e
c
i
d
i
n
g
 
u
p
o
n
 
o
r
d
e
r
,
 
o
r
 
t
e
l
l

t
h
e
m
 
t
h
e
 
o
r
d
e
r
 
t
h
a
t
 
m
a
t
h
e
m
a
t
i
c
i
a
n
s
 
h
a
v
e
 
a
g
r
e
e
d
 
u
p
o
n
 
f
o
r
 
+
,

,
 
t
,
 
-

.
(
a
n
o
t
h
e
r
 
e
x
a
m
p
l
e
 
o
f

t
h
i
s
 
c
o
u
l
d
 
b
e
 
8
 
-
 
4
 
+
 
1
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
 
a
n
s
w
e
r
s
 
a
r
e
 
5
 
a
n
d
 
3
.
)

T
h
e
 
f
o
r
m
a
l
 
r
u
l
e
 
f
o
r
 
o
r
d
e
r
 
o
f
 
o
p
e
r
a
t
i
o
n
s
 
h
a
s
 
b
e
e
n
 
w
r
i
t
t
e
n
 
i
n
 
o
r
d
e
r
 
t
h
a
t
 
w
e

a
l
l
 
a
r
r
i
v
e
 
a
t

c
o
n
s
i
s
t
e
n
t
 
c
o
n
c
l
u
s
i
o
n
s
 
i
n
 
e
x
p
r
e
s
s
i
o
n
s
 
s
u
c
h
 
a
s
 
8
 
=
 
4
 
+
 
2
.

T
h
e
 
f
o
l
l
 
-
w
i
n
g
 
p
r
o
c
e
d
u
r
e
 
s
h
o
u
l
d
 
b
e

f
o
l
l
o
w
e
d
:

a
.

A
l
l
 
p
a
r
e
n
t
h
e
s
i
s
 
s
h
o
u
l
d
 
b
e
 
r
e
m
o
v
e
d
 
b
y
 
p
e
r
f
o
r
m
i
n
g
 
o
p
e
r
a
t
i
o
n
s

w
i
t
h
i
n
 
t
h
e
 
p
a
r
e
n
t
h
e
s
i
s
.

b
.

A
l
l
 
n
u
m
e
r
a
l
s
 
b
e
i
n
g
 
r
a
i
s
e
d
 
t
o
 
a
 
p
o
w
e
r
 
s
h
o
u
l
d
 
b
e
 
r
a
i
s
e
d
 
t
o

t
h
a
t
 
p
o
w
e
r
.

c
.

A
l
l
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
s
 
a
n
d
 
d
i
v
i
s
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
d
o
n
e
 
i
n
o
r
d
e
r
,
 
a
s
 
t
h
e
y
 
a
p
p
e
a
r
 
f
r
o
m
 
l
e
f
t
 
t
o

r
i
g
h
t
.

d
.

A
d
d
i
t
i
o
n
s
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
d
o
n
e
 
a
s
 
t
h
e
y
 
a
p
p
e
a
r
 
i
n
o
r
d
e
r
 
f
r
o
m
 
l
e
f
t
 
t
o
 
r
i
g
h
t
.

E
x
a
m
p
l
e
 
l

S
i
m
p
l
i
f
y
:

3
2
.
 
4

t
 
2
 
(
5
 
+
 
3
)
 
-
 
7

a
.

R
e
m
o
v
e
 
p
a
r
e
n
t
h
e
s
i
s

3
2
.
 
4

f
 
2

8
7

b
.

R
a
i
s
e
 
t
o
 
a
 
p
o
w
e
r

9
.
 
4
 
;
.
 
2

.
8

-
7

C
.

M
u
l
t
i
p
l
y
 
a
n
d
 
d
i
v
i
d
e

3
6
 
t
 
2

8
-

7

1
8

8
-

7

1
4
4
 
.
 
7

d
.

A
d
d
 
a
n
d
 
s
u
b
t
r
a
c
t

1
3
7



4
.

E
x
p
o
n
e
n
t
 
r
e
f
e
r
s
 
a
l
w
a
y
s
 
t
o
 
t
h
e
 
p
a
r
t
i
c
u
l
a
r
 
u
s
e
 
o
f
 
a
 
n
u
m
e
r
a
l
 
t
o
A
i
n
d
i
c
a
t
e
 
h
o
w
m
a
n
y
 
t
i
m
e
s
 
a

c
e
r
t
a
i
n
 
n
u
m
b
e
r
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
 
a
s
 
a
 
f
a
c
t
o
r
.

T
h
e
 
e
x
p
r
e
s
s
i
o
n
 
3
'
 
i
s
 
r
e
a
d
 
a
s
 
"
3
 
t
o
 
t
h
e
 
f
o
u
r
t
h

p
o
w
e
r
"
;
 
i
t
s
 
m
e
a
n
i
n
g
 
i
s
 
3

3
3
 
%
)
3
.

3
 
i
s
 
t
h
e
 
b
a
s
e
;
 
4
 
i
s
 
t
h
e
 
e
x
p
o
n
e
n
t
.

(
S
t
r
e
s
s
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
p
r
o
b
l
e
m
s
 
l
i
k
e
 
4
a
 
a
n
d
 
4

3
)

B
.

N
u
m
e
r
i
c
a
l
 
s
e
n
t
e
n
c
e
s

1
.

D
e
f
i
n
i
t
i
o
n
 
-
 
a
 
n
u
m
e
r
i
c
a
l
 
s
e
n
t
e
n
c
e
 
i
s
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
 
o
f
 
n
u
m
e
r
i
c
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
w
i
t
h
 
r
e
l
a
t
i
o
n

s
y
m
b
o
l
s
.

E
x
a
m
p
l
e
s
:

3
 
+
 
2

<
 
6

8
,
 
4
 
+
 
2
 
=
 
1
8
 
f
 
3
.

2
.

R
e
l
a
t
i
o
n
 
s
y
m
b
o
l
s
 
t
o
 
b
e
 
u
s
e
d
 
a
r
e
:

3
.

S
o
m
e
 
t
y
p
e
s
 
o
f
 
n
u
m
e
r
i
c
a
l
 
s
e
n
t
e
n
c
e
s
 
a
r
e
:

<
,

$.
9

a
.

T
r
u
e
 
e
x
a
m
p
l
e
s
:

3
+
 
2

=
5
,

4
+
 
8

5
 
=

(
9

+
 
2
)

4
,
 
8

+
 
1

1
0
.

b
.

F
a
l
s
e
 
e
x
a
m
p
l
e
s
:
 
3

+
 
2

=
6
,

6
-

(
4

-
2
)

=
(
6

-
4
)

-
 
2
,

3
 
+
 
4

7
.

4
.

C
h
e
c
k
 
f
o
r
 
t
r
u
e
 
a
n
d
 
f
a
l
s
e
 
s
e
n
t
e
n
c
e
s
 
b
y
 
w
r
i
t
i
n
g
 
s
i
m
p
l
e
r
 
e
q
u
i
v
a
l
e
n
t
 
s
e
n
t
e
n
c
e
s
.

o
f
 
n
u
m
e
r
i
c
a
l
 
s
e
n
t
e
n
c
e
s
 
a
r
e
:

a
.

T
r
u
e
 
e
x
a
m
p
l
e
s
:

3
 
+
 
2
 
=
 
5
,
 
4
 
+
 
8

5
 
=
 
(
9
 
+
 
2
)

4
,
 
8
 
+
 
1

1
0
.

b
.

F
a
l
s
e
 
e
x
a
m
p
l
e
s
:
 
3
 
+
 
2
 
=
 
6
,
 
6

-
(
4

-
2
)
 
=
 
(
6

-
4
)

-
 
2
,
 
3
 
+
 
4

7
.

4
.

C
h
e
c
k
 
f
o
r
 
t
r
u
e
 
a
n
d
 
f
a
l
s
e
 
s
e
n
t
e
n
c
e
s
 
b
y
 
w
r
i
t
i
n
g
 
s
i
m
p
l
e
r
 
e
q
u
i
v
a
l
e
n
t
 
s
e
n
t
e
n
c
e
s
.

E
x
a
m
p
l
e

1
T
 
o
r
 
F
:

(
3
 
+
 
4

5
)
 
+
 
8
 
=
 
6
'
 
+
 
2

-
 
7

3
 
+
 
2
0
 
+
 
8
 
=
 
3
6
 
+
 
2
 
-
 
7

2
8
 
+
 
8
 
=
 
3
8
 
-
 
7

3
1

=
 
3
1

T
r
u
e

-
 
2
 
-



E
x
a
m
p
l
e
 
2

T
 
o
r
 
F
:

6
 
f
 
(
3

2
)
 
=
 
,
(
6
 
f
 
3
)

(
6
 
.
1
.
 
2
)

6
 
f
 
6

=
(
2
)

(
3
)

1
=

6

F
a
l
s
e

C
.

O
p
e
n
 
s
e
n
t
e
n
c
e
s

1
.

D
e
f
i
n
i
t
i
o
n
 
-
 
i
n
 
a
d
d
i
t
i
o
n
 
t
o
 
t
h
e
 
t
r
u
e
 
a
n
d
 
f
a
l
s
e
 
s
e
n
t
e
n
c
e
 
t
h
e
r
e
 
i
s
 
t
h
e
 
o
p
e
n
 
s
e
n
t
e
n
c
e
,
 
w
h
i
c
h
 
i
s

a
 
s
e
n
t
e
n
c
e
 
t
h
a
t
 
i
s
 
n
e
i
t
h
e
r
 
t
r
u
e
 
n
o
r
 
f
a
l
s
e
.

T
h
o
s
e
 
s
e
n
t
e
n
c
e
s
 
w
h
i
c
h
 
a
r
e
 
n
e
i
t
h
e
r
 
t
r
u
e
 
n
o
r
 
f
a
l
s
e

c
a
n
 
b
e
 
f
u
r
t
h
e
r
 
c
l
a
s
s
i
f
i
e
d
 
i
n
t
o
 
t
h
r
e
e
 
t
y
p
e
s
.

a
.

S
e
n
t
e
n
c
e
s
 
w
i
t
h
 
a
t
 
l
e
a
s
t
 
o
n
e
 
r
e
p
l
a
c
e
m
e
n
t
.

E
x
a
m
p
l
e
s
:

4
 
x
 
-
 
2
 
=
 
1
4
,

3
 
+
 
x
 
>

6

b
.

S
e
n
t
e
n
c
e
s
 
w
i
t
h
 
n
o
 
r
e
p
l
a
c
e
m
e
n
t
.

E
x
a
m
p
l
e
:

a
 
!
 
a
 
=
 
2
,

a
 
=
 
a
 
+
 
1

e
.

S
e
n
t
e
n
c
e
s
 
w
i
t
h
 
a
n
y
 
r
e
p
l
a
c
e
m
e
n
t
.

E
x
a
m
p
l
e
:

4
 
+
x
=
x
+
 
4
,
 
O
t
a
=
 
0

2
.

V
a
r
i
a
b
l
e
s
 
a
r
e
 
s
y
m
b
o
l
s
 
w
h
i
c
h
 
h
o
l
d
 
a
 
p
l
a
c
e
 
i
n
 
a
n
 
e
x
p
r
e
s
s
i
o
n
 
o
r
 
s
e
n
t
e
n
c
e
,
 
a
n
d
 
f
o
r
 
w
h
i
c
h
 
a
n
y
 
o
f

t
h
e
 
m
e
m
b
e
r
s
 
o
f
 
a
 
s
p
e
c
i
f
i
e
d
 
s
e
t
 
m
a
y
 
b
e
 
s
u
b
s
t
i
t
u
t
e
d
.

3
.

E
x
a
m
p
l
e
s
 
o
f
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
 
t
h
a
t
 
a
r
e
 
m
a
d
e
 
t
r
u
e
 
a
n
d
 
f
a
l
s
e
.

a
.

O
p
e
n
:

T
r
u
e
:

F
a
l
s
e
:

H
e
 
i
s
 
p
r
e
s
i
d
e
n
t
 
o
f
 
t
h
e

L
.
B
.
J
.
 
i
s
 
p
r
e
s
i
d
e
n
t
 
o
f

M
r
.
 
J
o
n
e
s
 
i
s
 
p
r
e
s
i
d
e
n
t

b
.

O
p
e
n
:

x
 
+

=
 
7

T
r
u
e
:

2
 
+
 
5
 
=
 
7

F
a
l
s
e
:
 
3
 
+
 
5
 
=
 
7

U
n
i
t
e
d
 
S
t
a
t
e
s
.

t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
.

o
f
 
t
h
e
 
U
n
i
t
e
d
 
S
t
a
t
e
s
.



c
.

O
p
e
n
:

3
x
 
A
 
1
8

T
r
u
e
:

3
7
 
/
 
1
8

F
a
l
s
e
:
 
3
 
0
 
6
 
A
 
1
8

D
.

S
o
l
u
t
i
o
n
s
 
o
f
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
.

(
T
h
e
 
u
s
e
 
o
f
 
t
h
e
 
w
o
r
d
 
"
s
e
n
t
e
n
c
e
"
 
i
n
s
t
e
a
d
 
o
f
 
e
q
u
a
t
i
o
n
s
 
p
r
e
v
e
n
t
s
 
a
n
y

n
e
w
 
l
a
n
g
u
a
g
e
 
i
n
t
r
o
d
u
c
t
i
o
n
W
h
e
n
 
g
e
t
t
i
n
g
 
t
o
 
i
n
e
q
u
a
l
i
t
i
e
s
.
)

1
.

H
i
n
t
.

T
o
 
l
e
a
d
 
i
n
t
o
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
 
w
i
t
h
 
o
n
e

v
a
r
i
a
b
l
e
 
u
s
e
 
e
x
a
m
p
l
e
s
 
s
u
c
h
 
a
s
:

5
 
t
i
m
e
s
 
a
 
n
u
m
b
e
r
 
+
 
3
 
=
 
2
3

a
 
n
u
M
b
e
r
 
f
 
3
 
=
 
1
8

5
 
p
l
u
s
 
3
 
t
i
m
e
s
 
a
 
n
u
m
b
e
r
 
i
s
 
1
4

A
l
s
o
 
i
n
c
l
u
d
e
 
p
r
o
b
l
e
m
s
 
w
i
t
h
 
m
i
x
e
d
 
n
u
M
b
e
r
s

a
n
d
 
f
r
a
c
t
i
o
n
s
.

T
h
i
s
 
a
l
l
o
w
s
 
t
h
e
 
t
e
a
c
h
e
r
 
t
o
 
d
i
s
c
u
s
s

a
 
"
p
l
a
n
 
o
f
 
a
t
t
a
d
k
"
 
v
i
a
 
m
e
t
h
o
d
o
f
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
m
a
t
h
 
p
r
o
p
e
r
t
i
e
s
 
c
o
v
e
r
e
d
 
i
n
t
h
e

r
e
v
i
e
w
 
s
e
c
t
i
o
n
.

2
.

S
o
m
e
 
m
e
c
h
a
n
i
c
a
l
 
m
e
a
n
s
 
o
f
 
s
o
l
v
i
n
g
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
 
n
o
w
b
e
c
o
m
e
s
 
a
p
p
a
r
e
n
t
.

H
e
r
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f

e
q
u
a
l
i
t
y
 
s
h
o
u
l
d
 
b
e
 
i
n
t
r
o
d
u
c
e
d
.

a
.

A
d
d
i
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
e
q
u
a
l
i
t
y
.

I
f
 
a
 
=
 
b
 
t
h
e
n
 
a
 
+
 
c
 
=
 
b
 
+
 
c
.

b
.

S
u
b
t
r
a
c
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
e
q
u
a
l
i
t
y
.

I
f
 
a
 
=
 
b
 
t
h
e
n
 
a
 
-
 
a
 
=
 
b
 
-
 
c
.

e
.

M
U
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
e
q
u
a
l
i
t
y
.

I
f
 
a
 
=
 
b
 
t
h
e
n
 
a

e
 
=
 
b

c
.

d
.

D
i
v
i
s
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
e
q
u
a
l
i
t
y
.

I
f
 
a
 
=
 
b
 
t
h
e
n
 
a
 
f
 
c
=
b
=
c
 
i
f
 
c

o
.



I
I
.

P
o
s
i
t
i
v
e
 
a
n
d
 
N
e
g
a
t
i
v
e
 
N
u
m
b
e
r
s

A
.

R
e
v
i
e
w
 
o
f
 
p
o
s
i
t
i
v
e
 
a
n
d
.
 
n
e
g
a
t
i
V
e
 
n
u
m
b
e
r
s

S
u
g
g
e
s
t
i
o
n
 
1
 
-
 
U
b
e
 
m
e
a
s
u
r
e
m
e
n
t
 
s
i
t
u
a
t
i
o
n
s

su
ch

a
s
 
t
e
m
p
e
r
a
t
u
r
e
 
a
n
d
 
s
e
a
 
l
e
v
e
l
.

S
u
g
g
e
s
t
i
o
n
 
2
 
-
 
U
b
e
 
l
i
f
e
 
s
i
t
u
a
t
i
o
n
s

-
 
p
r
o
f
i
t
 
a
n
d
 
l
o
s
s
,
 
s
t
o
c
k
 
m
a
r
k
e
t
s
 
g
a
m
e
s
 
(
m
o
n
o
p
o
l
y
,

e
l
e
v
a
t
o
r
.

S
u
g
g
e
s
t
i
o
n

3
U
t
e

th
e 

ny
nb

er
 li

ne
 a

s 
a 

vi
su

al
 r

ep
re

se
nt

at
io

n 
of

n
e
g
a
t
i
v
e
 
n
u
M
b
e
r
s
.

S
u
g
g
e
s
t
i
o
n
 
4
 
-
 
P
r
e
s
e
n
t
 
s
t
u
d
e
n
t
s
 
w
i
t
h
 
a
n
 
e
q
u
a
t
i
o
n
 
w
h
e
r
e
 
s
o
l
u
t
i
o
n
 
i
s

a
 
n
e
g
a
t
i
v
e
 
n
u
M
b
e
r
.

E
x
a
m
p
l
e
:

2x
4

=
 3

'

S
u
g
g
e
s
t
i
o
n

5 
-
C
l
o
s
u
r
e
 
o
f
 
p
o
s
i
t
i
v
e
 
(
r
a
t
i
o
n
a
l
s
)
 
u
n
d
e
r
 
m
i
b
t
r
a
c
t
i
o
n
 
c
a
n
 
b
e
 
u
s
e
d
a
s
 
a
 
f
o
r
m
a
l

j
u
s
t
i
f
i
c
a
t
i
o
n
.

T
h
i
s
 
s
u
g
g
e
s
t
i
o
n
 
f
o
r
 
t
h
e
 
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

c
a
n
 
b
e
 
u
m
e
d
 
w
i
t
h
 
m
o
r
e
 
a
b
l
e
 
c
l
a
s
s
e
s
.

F
o
r
 
c
o
n
v
e
n
i
e
n
c
e
s
 
w
e
 
w
i
l
l
 
r
e
f
e
r
 
t
o

t
h
e
s
e
 
n
u
M
b
e
r
s
 
a
s
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s
.

B
.

R
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
n
e
g
a
t
i
v
e
 
a
m
d
 
p
o
s
i
t
i
v
e
 
n
u
M
b
e
r
s

1
.

W
ith

 s
ig

ns

a
.

M
a
n
y
 
t
e
x
t
s
 
u
s
e
 
a
 
r
a
i
s
e
d
 
s
y
m
b
o
l
 
t
o
 
d
i
s
t
i
n
g
u
i
s
h
 
t
h
e
 
n
u
m
b
e
r
 
d
i
r
e
c
t
i
o
n
 
f
r
o
m
 
t
h
e

o
p
e
r
a
t
i
o
n
.

E
x
a
m
p
l
e
:

3
-
(
%
)
,
 
t
h
e
 
l
o
w
e
r

-
 
i
s
 
a
 
s
U
b
t
r
a
c
t
i
o
n
 
s
y
m
b
o
l
s
 
t
h
e
 
r
a
i
s
e
d
 
o
n
e
 
i
s
 
t
o
 
s
h
o
w
 
a

n
e
g
a
t
i
v
e
 
2
.

T
h
e
n
 
a
 
s
w
i
t
c
h
 
i
s
 
m
a
d
e
 
w
h
e
n
 
s
u
b
t
r
a
c
t
i
o
n
 
i
s
 
d
e
f
i
n
e
d
 
t
o
 
b
e

a
-
b
 
=
 
a
 
4
.
(
"
b
)
.

b
.

S
o
m
e
 
t
e
x
t
s
 
d
o
 
n
o
t
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
a
 
s
y
m
b
o
l
 
o
f
 
o
p
e
r
a
t
i
o
n
 
a
n
d

a
 
s
y
M
b
o
l
 
o
f
 
d
i
r
e
c
t
i
o
n
.

So
m

e 
ex

pl
an

at
io

n 
th

at
 a

 b
ar

 c
an

 b
e 

us
ed

 f
or

 b
ot

h 
op

er
at

io
n 

an
d 

di
re

ct
io

n 
sh

ou
ld

. b
e

po
in

te
d 

ou
t.

T
he

re
 a

re
 a

ct
ua

lly
3

us
es

 o
f 

th
e 

ba
r.

Fo
r 

ne
ga

tiv
e 

in
te

ge
rs

:
(

-3
is

 th
e 

in
te

ge
r 

w
hi

ch
 is

 th
e 

op
po

si
te

 o
f 

3.
i.e

., 
-3

 is
 th

e 
so

lu
tio

n 
of

3 
+

 x
 =

 o
.

(
T
h
e
 
o
p
p
o
s
i
t
e
s
 
o
f
 
a
n
y
 
k
i
n
d
 
o
f
 
n
u
m
b
e
r
 
"
(
-
3
)

=
 
3
,
"
(
4
)

=

- 
5 

-



(
3
)

F
o
r
 
s
u
b
t
r
a
c
t
i
o
n

.7
;1

'W
,$

,N
.N

.1
.7

17
11

.,P
,W

47
".

-7
./.

,T
O

Pi
ff

 ,r
1.

77
,1

1.
11

.1
V

ri
eW

IT
C

9"
1"

"r
17

4,
77

-P
ri

T
lil

 P
r 

(.
47

77
,1

1r
Ip

pl
ith

rl
y7

7.
7"

'"
'"

f7
"7

.7
,7

7,
71

11
71

11
10

.7
",

'IM
IT

/7
41

/
im

m
ir

.1
11

7.
S'

7,
7

p
l
(
i
P

2
w

"
(
3
)

u
s
 
-
1

c
.

U
b
e
 
o
f
 
t
h
e
 
w
o
r
d
s
 
"
o
p
p
o
s
i
t
e
 
o
f
"
 
(
d
i
r
e
c
t
i
o
n
)
 
i
s
 
h
e
l
p
f
u
l
 
w
h
e
n
 
r
e
f
e
r
r
i
n
g
 
t
o
 
-
x
.

M
i
a
m
p
l
e
:

I
f
 
x
 
=
 
.
3
 
t
h
e
n
 
t
h
e
 
q
p
p
o
s
i
t
e
 
o
f
 
x
 
i
s
 
3
.

I
t
 
t
u
r
n
s
 
o
u
e
o
p
p
o
s
i
t
e
 
o
f
"
 
a
n
d

"
a
d
d
i
t
i
v
e
 
i
n
v
e
r
s
e
"
 
a
x
e
 
d
i
f
f
e
r
e
n
t
 
n
a
m
e
s
 
f
o
r
 
t
h
e
 
s
a
m
e
 
n
u
m
b
e
r
.

2
.

O
n
 
n
u
m
b
e
r
 
l
i
n
e

a
.

T
h
e
 
l
a
s
t
 
e
x
a
m
p
l
e
 
i
n
 
t
h
e
 
p
r
e
v
i
o
u
s
 
s
e
c
t
i
o
n
 
c
a
n
 
b
e
 
d
h
o
w
n
 
n
i
c
e
l
y
 
a
a
 
t
h
e
 
n
u
M
b
e
r
 
l
i
n
e
.

"
O
p
p
o
s
i
t
e
 
o
f
"
 
m
e
a
n
s
 
"
t
h
e
 
s
a
m
e
 
d
i
s
t
a
n
c
e
 
o
n
 
t
h
e
 
o
t
h
e
r
 
s
i
d
e
 
o
f
 
O
u
.

e
s
y

0
-x

o
p
p
o
s
i
t
e

o
p
p
o
s
i
t
e

o
f
 
y

o
f
 
x

b
.

O
p
p
o
s
i
t
e
s
 
a
x
e
 
a
d
d
i
t
i
v
e
 
i
n
v
e
r
s
e
s
 
-
 
t
h
a
t
 
i
s
 
t
h
e
 
s
u
n
 
i
s
 
z
e
r
o
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
s
e
 
a
x
e

s
y
n
o
n
y
m
s
.

C
.

T
h
e
 
s
t
u
d
e
n
t
s
 
m
a
y
 
t
h
i
n
k
 
o
f
 
-
(
a
 
+
 
'
b
)
 
=
 
(
-
a
)
 
+
.
.

(
-
4
)
)
 
a
s
 
a
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
.

-
(
a
 
+
 
b
)
 
=
 
(
-
1
)
 
(
a
 
+
 
'
b
)
 
=
 
(
-
1

a
)
 
+
 
(
-
1

b
)

=
 
(
-
a
)
 
+
 
(
4
)
)

C
.

O
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
p
o
s
i
t
i
v
e
 
e
n
d
.

ne
ga

tiv
e

n
u
m
b
e
r
s

1
.

A
d
d
i
t
i
o
n

I
n
t
u
i
t
i
v
e
 
a
p
p
r
o
a
c
h
e
s

a
.

W
O
i
k
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
i
s

ur
ge

d.



11
.)

O
ne

 w
ay

 o
f 

us
in

g 
th

e 
nu

m
be

r 
lin

e 
is

 to
 u

se
 o

nl
y 

on
e 

di
re

ct
ed

. l
in

e
st

ar
tin

g
ab

 th
e 

lo
ca

tio
n 

of
 th

e 
fi

rs
t n

um
be

r.

A
dd

in
g 

a 
po

si
tiv

e 
=

te
r 

to
 th

e 
or

ig
in

al
 n

um
be

r 
m

ov
es

 th
e 

su
in

 to
 th

e 
"l

at
.

E
xa

m
pl

e:
-
3

+
 5

N
O

M
M

IIM
IN

IM
A

N
N

O
M

IN
IN

M
IM

M
IN

~
M

IIM
O

IM
P

A
W

N
M

E
M

M
IA

M
M

O
N

II÷
I

-3
-2

-1
0

1
2

3

T
h
e
 
a
w
n

is
p
o
s
i
t
i
v
e
 
2
.

A
dd

in
g 

a 
ne

ga
tiv

e 
to

 th
e 

or
ig

in
al

 n
um

be
r 

m
ov

es
 th

e 
su

m
 to

 th
e 

le
ft

.

E
xa

m
pl

e:
.
3
 
+
 
(
.
2
)

T
he

 s
um

 is
-5

.

3

T
he

 a
dv

an
ta

ge
 o

f 
th

is
 m

et
ho

d 
is

 th
at

 th
e 

us
e 

of
 o

n3
.y

 o
ne

 d
ir

ec
te

d.
 li

ne
 m

ak
es

th
e 

in
ve

rs
e 

op
er

at
io

n 
of

 s
ub

tr
ac

tio
n 

m
or

e 
ob

vi
ou

s.

(2
)

St
ar

bi
ng

 p
oi

nt
 is

 a
lw

ay
s 

th
e 

or
ig

in
.

B
ot

h 
nu

m
be

rs
 a

re
 s

ho
w

n 
by

 d
ir

ec
te

d.
 li

ne
s

(v
ec

to
rs

).
T

he
 s

um
 is

 th
e 

ar
ro

w
 h

ea
d.

 o
f 

th
e 

se
co

nd
. v

ee
to

r.

E
m

it)
 le

:
-3

 +
 5

+
5

I -2
-3

.
0

1
2



(a
)

U
se

 o
f 

th
e 

id
ea

 o
f 

"d
is

pl
ac

em
en

t"
 in

 n
um

be
r 

lin
e 

op
er

at
io

ns
 m

ay
 c

la
ri

fy
th

e 
co

nc
ep

t o
f 

nm
ov

in
g 

to
 th

e 
le

ft
 o

r 
to

 th
e 

ri
gh

t."
T

he
 tw

o 
id

ea
s 

ar
e

eq
ui

va
le

nt
.

(b
)

G
iv

e 
pr

ob
le

m
s 

ne
ed

in
g 

ad
di

tio
n 

of
 s

ig
ne

d 
=

ke
rs

 to
 b

e 
do

ne
 iD

tu
iti

ve
ly

.

Fa
ca

m
p 

le
:

A
 s

ub
m

ar
in

e 
ha

s 
a 

po
la

ri
s 

m
is

si
le

 f
ir

ed
. w

he
n 

it 
is

 3
50

 f
ee

t b
el

ow
se

a 
le

ve
l.

T
he

 m
is

si
le

 r
is

es
 1

15
0 

fe
et

 f
ro

m
 th

e 
su

bm
ar

in
e.

H
ow

fa
r 

is
 th

e 
m

is
si

le
 a

bo
ve

 th
e 

su
rf

ac
e 

of
 th

e 
w

at
er

?

(C
)

Pa
tte

rn
s 

su
ch

 a
s 

a 
gr

id
 c

ou
ld

. b
e 

us
ed

. t
o 

sh
ow

 th
e 

ru
le

s 
of

 a
dd

iti
on

in
fo

rm
al

ly
.

2.
A

bs
ol

ut
e

v
a
l
u
e
 
d
e
f
i
n
i
t
i
o
n

an
d 

us
e

a.
A

bs
ol

ut
e 

va
lu

e 
of

 a
 n

um
be

r 
is

 th
e 

di
st

an
ce

 b
et

w
ee

n 
0 

an
d.

 th
at

 n
um

be
r.

D
is

ta
nc

e 
is

 o
nl

y
p
o
s
i
t
i
v
e
 
o
r
 
0
.

b
.

T
h
e
 
f
o
r
m
a
l
 
r
u
l
e
s
 
o
f
 
a
d
d
i
t
i
o
n
 
o
f
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s
 
a
r
e
 
g
i
v
e
n
 
i
n
 
t
e
r
m
s
 
o
f
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e

i
n

m
a
n
y
 
t
e
x
t
s
.

S
u
g
g
e
s
t
i
o
n
:

i
t
 
i
s
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
s
a
y
 
t
h
o
s
e
 
r
u
l
e
s

th
an

t
o
 
u
s
e
 
t
h
e
m
.

I
t
 
i
s
,
 
t
h
e
r
e
f
o
r
e
,
 
a
d
v
i
s
e
d
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
n
o
t
 
m
e
m
o
r
i
z
e

th
em

r
o
t
e
l
y
 
a
t
 
f
i
r
s
t
.

I
t
 
i
s

n
e
c
e
s
s
a
r
y
 
t
o

un
de

rs
ta

nd
a

de
fi

ni
tio

n 
be

fo
re

m
e
m
o
l
i
z
i
n
g
 
i
t
.

3.
Su

bt
ra

ct
io

n 
of

 s
ig

ne
d.

 n
um

be
rs

a
.

U
t
e
 
o
f
 
a
a
y
 
o
n
e
 
d
i
r
e
c
t
e
d
 
l
i
n
e
 
s
e
g
m
e
n
t
.

T
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
a
p
p
r
o
a
c
h
,
 
u
s
i
n
g
 
t
h
e
 
i
d
e
a
 
t
h
a
t

s
d
b
t
r
a
c
t
i
o
n
 
i
s
 
t
h
e
 
i
n
v
e
r
s
e
 
o
f
 
a
d
d
i
t
i
o
n
,
 
i
s
 
o
n
e
 
p
o
s
s
i
b
i
l
i
t
y
'
.

S
e
e
 
C
l
 
d
b
o
v
e
 
f
o
r

c
o
m
p
a
r
i
s
o
n
.

Su
bt

ra
ct

in
g 

a
si

tiv
e 

nu
m

be
r 

fr
an

 th
e 

or
ig

in
al

 n
um

be
r 

m
ov

es
 th

e 
di

ff
er

en
ce

 to
 th

e
le

ft
.

a 
- 

3.

.2
-3

2



S
u
b
t
r
a
c
t
i
n
g
 
a
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
 
f
r
a
m
 
t
h
e
 
o
r
i
g
i
n
a
l
 
n
u
m
b
e
r
 
m
o
v
e
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
t
o
 
t
h
e

r
i
g
h
t
.

a
 
-
 
(
-
2
)

b
.

U
s
e
 
o
f
 
t
w
o
 
d
i
r
e
c
t
e
d
 
l
i
n
e
s
.

E
x
a
m
p
l
e
:

3
 
-
 
5

2
-
C
-
2
)

(
l
)
 
F
r
o
m
 
e
x
a
m
p
l
e
s
 
s
u
c
h
 
a
s
 
t
h
e
s
e
,
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
a
w
a
r
e
 
t
b
a
t

w
h
e
n
 
t
h
e
y
 
s
U
b
t
r
a
c
t

a
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
,
 
t
h
e
y
 
a
c
t
u
a
l
l
y
 
a
r
e
 
a
d
d
i
n
g
 
a
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
.

a
(
-
2
)
 
=
 
a
 
+
 
2

-
 
a
l
s
o
 
w
h
e
n
 
s
u
b
t
r
a
c
t
i
n
g
 
a
 
p
o
s
i
t
i
v
e
,
 
i
t
 
i
s
 
a
d
d
i
t
i
o
n
 
o
f
 
a
 
n
e
g
a
t
i
v
e

a
 
-
 
3
 
=
 
a
 
+
 
(
-
3
)

(
2
)

G
i
v
e
 
p
r
O
b
l
e
m
s
 
u
s
i
n
g
 
s
u
b
t
r
a
c
t
i
o
n
 
i
n
t
u
i
t
i
v
e
l
y
.

(
3
)

E
x
a
m
p
l
e
:

T
h
e
 
G
r
e
e
k
 
M
a
t
h
e
m
a
t
i
c
i
a
n
 
A
r
c
h
i
m
e
d
e
s
 
w
a
s
 
b
o
r
a
 
i
n
 
2
8
7
 
B
.
C
.
 
a
n
a
 
d
i
e
d
 
i
n

2
1
2
 
B
.
C
.

H
a
w
 
l
o
n
g
 
d
i
d
 
h
e
 
l
i
v
e
?

T
h
r
o
u
g
h
 
m
a
n
4
r
e
x
e
m
p
l
e
s
,
 
a
s
 
e
x
p
l
a
i
n
e
d
 
a
b
o
v
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
n
o
w
 
g
e
n
e
r
a
l
i
z
e
 
t
o

t
h
e
 
f
o
r
m
a
l
 
r
u
l
e
 
o
f
 
s
u
b
t
r
a
c
t
i
o
n
:

a
 
-
 
b



(4
)

N
o
w
 
t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
b
e
 
d
h
o
w
n
 
t
h
a
t

b
e
c
a
u
.
s
e

a
 
+
 
(
4
1
)

+
 
b
 
=
 
a

(
a
d
d
i
t
i
o
n
 
o
f
 
i
n
v
e
r
s
e
s

=
0
)

t
h
e
n

a
+
 
(
.
4
a
)
 
+
b
-
b
=
a
-
b

a
 
+
 
(
-
b
)
 
=
 
a
 
-
 
b

T
h
a
t
 
i
s
,
 
s
u
b
t
r
a
c
t
i
o
n
 
i
s
 
t
h
e
 
i
n
v
e
r
s
e

o
f
 
a
d
d
i
t
i
o
n
.

4.
M
n
i
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
s
i
g
n
e
d
.
 
n
u
m
b
e
r
s

S
e
v
e
r
a
l
 
a
p
p
r
o
a
c
h
e
s
 
g
i
v
e

s
o
m
e
 
m
e
a
n
i
n
g
 
t
o
 
t
h
e
 
f
o
r
m
a
l
 
r
u
l
e
s
.

W
e
 
s
u
g
g
e
s
t
 
h
o
l
d
i
n
g
 
o
f
f
 
t
h
e
s
e

r
u
l
e
s

u
n
t
i
l
 
l
a
t
e
r
.

a
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
s
e
e
 
t
h
e
 
p
a
t
t
e
r
n
s
i
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
g
r
i
d
.

S
o
m
e
t
h
i
n
g
 
s
i
m
i
l
a
r

c
a
n
 
a
l
s
o
 
b
e
 
w
o
r
k
e
d

o
u
t
 
f
o
r
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
.

S
u
g
g
e
s
t
i
o
n
 
i
s
 
m
a
d
e
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
w
r
i
t
e

o
u
t
 
t
h
e
i
r
 
O
b
s
e
r
v
a
t
i
o
n
s

a
s
 
w
e
l
l
 
a
s
 
f
i
3
1
-
1
.
r
e
 
i
n
 
t
h
e

g
r
i
d
.

3 2 1 _
0

-3

3
2

1
0

-
1

-
2

-3
9

6
3

0

6
1
4
-

2
0

3
2

1
0

0
0

0
0

b
.

I
t
 
i
s
 
e
a
s
y
 
t
o
 
e
x
p
l
a
i
n

3(
-5

)
m
e
a
n
s

(-
5)

 +
 (

-5
) 

+
 (

-5
)

bi
xt

n
o
t
 
e
a
s
y
 
t
o
 
e
x
p
l
a
i
n
 
h
o
w
 
t
o
 
t
a
k
e

5
a 

ne
ga

tiv
e

3
n
u
m
b
e
r
 
o
f
 
t
i
m
e
s
.

(
T
h
e
 
c
o
n
m
i
u
t
a
t
i
v
a

l
a
w
 
w
i
l
l
 
h
e
l
p
:

(-
3)

 x
 5

=
 5

 x
 (

-3
) 

).

-1
0-



A
 g

oo
d.

 e
xe

m
pl

e 
to

 e
xp

la
in

 m
ul

tip
lic

at
io

n 
of

 p
os

iti
ve

an
d.

 n
eg

at
iv

e 
nu

m
be

rs
 is

a
di

sc
us

si
on

 o
f 

w
at

er
 f

lo
w

in
g 

in
to

 a
 ta

nk
 a

t t
he

 r
at

e
ot

 5
 g

al
jm

in
.

T
hr

ee
 =

bu
te

s 
fr

an
 n

ow
 (

+
3)

 th
er

e 
w

ill
 b

e 
15

 g
al

.
m

or
e 

in
 th

e 
ta

nk
.

T
hr

ee
 m

in
ut

es
 a

go
 (

-3
) 

th
er

e
w

er
e 

15
 g

al
. l

es
s 

(-
15

) 
in

 th
e 

ta
nk

.

If
 th

e 
w

at
er

 is
 f

lo
w

in
g 

ou
t o

f 
th

e 
ta

nk
 a

t 5
 g

al
./m

in
.

(-
5)

 th
en

 th
e 

fo
llo

w
in

g
ha

pp
en

s: T
hr

ee
 m

in
ut

es
 f

ro
m

 n
ow

 th
er

e 
w

ill
 b

e 
15

 g
al

.
le

ss
 (

-1
5)

T
hr

ee
 m

i=
te

s 
ag

o.
 (

-3
) 

th
er

e
w

er
e 

15
 g

al
. m

or
e 

(+
15

).
c.

Po
st

po
ne

m
en

t u
nt

il 
la

te
r 

in
 th

e
ye

ar
 o

f 
ha

vi
ng

 s
tu

de
nt

s 
do

in
g 

de
du

ct
iv

e 
pr

oo
fs

 is
re

ca
m

ne
nd

ed
.

E
xa

m
pl

e:
 P

ro
ve

 (
-a

) 
(b

) 
=

 -
ab

 f
or

 a
ll 

a:
b.

M
an

y 
te

xt
s 

sh
ow

 th
es

e 
pr

oo
fs

; o
th

er
s 

as
k 

st
ud

en
ts

 to
pr

ov
e 

th
em

.
W

ith
 a

 v
er

y
ad

va
nc

ed
 c

la
ss

, p
ro

of
s 

m
ay

 b
e 

po
ss

ib
le

.
T

hr
ou

gh
 f

or
m

al
 a

pp
ro

ac
he

s,
 th

e 
st

at
em

en
t

(n
ot

 p
ro

of
s)

 o
f 

th
es

e 
th

eo
re

m
s

m
ay

 c
ar

ry
 s

an
e 

m
ea

ni
ng

.

E
xa

m
pl

e:
 a

 a
nd

 b
 >

 0
 1

n.
U

es
ab

. >
 0

-
E

na
m

pl
e:

(-
a)

(-
b)

=
 a

b 
et

c.

a
.

If
 th

e 
st

ud
en

t w
ill

 a
cc

ep
t a

s 
a 

pr
op

er
ty

-a
 =

 (
-1

)(
a)

, t
he

n 
al

l t
he

se
 r

ul
es

 f
ol

lo
w

us
in

g 
ot

he
r 

pr
op

er
tie

s.

E
xa

m
pl

e:
(-

a)
(b

)
(-

1)
 (

a)
(b

)

=
 (

-1
)

(a
)(

b)

=
 (

-1
) 

(a
b)

=
 
-
(
a
b
)



5
D
i
v
i
s
i
o
n
 
o
f
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s

a
.

T
h
e
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
o
f
 
t
h
e
 
d
i
v
i
s
i
o
n
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
w
i
t
h
 
p
o
s
i
t
i
v
e
 
n
u
m
b
e
r
s
 
b
u
t
 
t
h
e

p
r
o
b
l
e
m
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
i
s
 
t
h
e
 
s
i
g
n
.

+
t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
s
e
e
 
t
h
i
s
 
h
a
s
 
a
l
w
a
y
s
 
b
e
e
n
:
p
o
s
i
t
i
v
e
.

ca
n 

be
r
e
s
t
a
t
e
d
 
a
s
 
(
-
)
(
?
)
 
=
 
+
 
s
i
n
c
e
 
d
i
v
i
s
i
o
n
 
i
s
 
t
h
e
 
i
n
v
e
r
s
e
 
o
p
e
r
a
t
i
o
n

o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
.

F
r
c
m
i
m
u
l
t
i
p
l
i
c
a
t
i
o
n
s
 
t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
s
e
e
 
?
 
h
a
s
 
t
o

b
e
 
-

S
a
m
e
 
c
a
n
 
b
e
 
d
o
n
e
 
f
o
r
 
c
t
h
e
r
 
c
a
s
e
s
:

M
id

 =
=

am
om

m
oi

n
am

b.
I
f
 
o
n
e
 
a
c
c
e
p
t
s
 
t
h
a
t
 
-
a
 
=
 
(
-
1
)
 
a

a
n
d

w
l

=
 
1
1

=
-
1
 
=
 
-
1

1
-
1

a
l
l
 
t
h
e
 
s
t
u
d
e
n
t
 
n
e
e
d
s
 
t
o
 
r
e
m
e
M
b
e
r
 
i
s
 
t
h
a
t
 
t
h
e
 
b
a
r
 
(
-
)
 
c
a
n
 
b
e
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
a

n
e
g
a
t
i
v
e
 
o
n
e
.

c.
A
 
d
i
f
f
i
c
u
l
t
 
c
o
n
c
e
p
t
 
i
s
 
t
h
a
t

a
r
e
 
b
o
t
h
 
t
h
e
 
s
a
m
e
 
a
s
 
-

T
hi

s 
ca

n
b
e
 
s
h
o
w
n

T
-

b
y
 
u
s
e
 
o
f
 
t
h
e
 
r
e
c
i
p
r
o
c
a
l
 
(
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
i
n
v
e
r
s
e
)
 
a
n
d
.
 
u
s
e
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
r
u
l
e
s

of
 s

ig
ne

d 
nu

m
be

rs
 a

nd
 th

at
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
 
n
u
m
b
e
r
 
a
n
d

its
 r

ec
ip

ro
ca

l c
an

 o
nl

y 
be

=
 +

 1
.

E
x
:

a

R
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
d
i
v
i
s
i
o
n
 
b
y
 
z
e
r
o
 
i
s
 
n
o
t
 
d
e
f
i
n
e
d
.

d
.

W
i
t
h
 
t
h
e
 
a
c
c
e
p
t
a
n
c
e
 
o
f
 
i
d
e
a
s

pr
ev

io
us

ly
 o

ut
lin

ed
.:

a
 
=

a
 
=
 
-
1

a
 
=
 
-
 
a

-5
-1

IT
ri

-
 
1
.
2
 
-



e
.

U
s
e
 
o
f
 
f
a
m
i
l
i
a
r
 
p
r
O
b
l
e
m
s
 
w
i
l
l
 
p
r
o
v
i
d
e
 
s
o
m
e
 
m
e
a
n
i
n
g
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
.

E
x
a
m
p
l
e
:
 
A
 
s
c
u
b
a
 
d
i
v
e
r
 
d
o
v
e
 
t
h
e
s
e
 
d
e
p
t
h
s
:

-
3
0
0
 
-
3
5
0
 
-
4
5
0
 
-
5
0
 
f
t
.

W
h
a
t
 
i
s
 
h
i
s

a
v
e
r
a
g
e
 
d
i
v
e
?

D
.

E
q
u
a
t
i
o
n
 
a
n
d
 
i
n
e
q
u
a
l
i
t
y
 
s
o
l
u
t
i
o
n
s

1
.

A
l
g
e
b
r
a
i
c
a
l
l
y
-
f
o
r
 
e
q
u
a
t
i
o
n
s

T
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
e
q
u
a
l
i
t
y
u
s
e
d
 
i
n
 
C
h
a
p
t
e
r
 
1
 
a
r
e
 
a
l
s
o

a
p
p
l
i
c
a
b
l
e
 
t
o
 
d
i
r
e
c
t
e
d
 
n
u
m
b
e
r
s
.

2
.

A
l
g
e
b
r
a
i
c
a
l
l
y
 
-
 
f
o
r
 
i
n
e
q
u
a
l
i
t
i
e
s

a
.

P
r
o
p
e
r
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
s
i
g
n
e
d
 
n
u
m
b
e
r
s
 
i
n
 
i
n
e
q
p
p
l
i
t
i
e
s

I
f
 
a
<
b
 
t
h
e
n
 
a
 
+
 
c
<
:
b
 
+
 
c

a
d
d
i
t
i
o
n
 
p
r
o
p
e
r
t
y
-
o
f
 
i
n
e
q
u
a
l
i
t
y

If
 a

<
b 

th
en

 a
 -

 c
<

 b
 -

 c
su

bt
ra

ct
io

n 
pr

op
er

ty
 o

f 
in

eq
ua

lit
y

T
h
e
 
o
r
d
e
r
 
o
f
 
i
n
e
q
u
a
l
i
t
y
 
s
t
a
I
s
 
t
h
e
 
s
a
m
e
 
(
c
a
n
 
t
h
e
n
 
h
a
n
d
l
e
 
s
i
m
i
l
a
r
 
t
o

e
q
u
a
t
i
o
n
s
)
.

b
.

p
r
o
p
e
r
t
i
e
s
 
f
o
r
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n

T
h
e
 
f
o
r
m
a
l
 
p
r
o
p
e
r
t
i
e
s
.

If
 a

 <
b 

an
d.

 c
 >

 0
 th

en
 a

c<
bc

m
ul

tip
lic

at
io

n 
pr

op
er

ty
 o

f
i
n
e
q
u
a
l
i
t
y

a
n
d
 
a
<
b

d
i
v
i
s
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
i
n
e
q
u
a
l
i
t
y

T
b
e
 
o
r
d
e
r
 
o
f
 
t
h
e
 
i
n
e
q
u
a
l
i
t
y
-
r
e
m
a
i
n
s
 
t
h
e

s
a
m
e
.

H
o
w
e
v
e
r
,
 
w
h
e
n

c
<
 
0

a
n
d

a
<
 
b

t
h
e
n
 
a
c
 
>
b
c

a
n
d
 
a
 
>
b

c
c

T
h
e
 
o
r
d
e
r
 
o
f
 
i
n
e
q
m
a
l
i
t
y
 
r
e
v
e
r
s
e
s
.



T
hi

s 
ca

n 
be

 s
ho

w
n 

in
tu

iti
ve

ly
 o

n 
th

e 
nu

m
be

r 
lin

e.

al
l p

os
si

bl
e 

pl
ac

es
.

a

I
I

a
b

If
c

If
 c

 <
 0

A
ls

o 
sh

ow
 th

e 
ca

se
s

Pu
t z

er
o 

po
in

t
an

y 
pl

ac
e 

- 
or

 tr
y

ac
bc

ac
 <

 b
e

0
be

ac

an
d

a
0

b

ac
be

0
a

b

In
 a

ll 
ca

se
s,

 w
he

n 
c 

>
 0

0 
th

e 
in

eq
ua

lit
y 
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de

r
st

ay
s 
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e 

sa
m

e 
an

d.
 w

he
n 

c 
<
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t
re
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rs

es
.

N
um

er
ic

al
 e

xa
m

pl
es

m
ay

 b
e 

he
lp

fu
l.

c.
 F

or
 a

bl
e 

st
ud

en
ts

 th
e 

fo
rm

al
 p

ro
of

m
ay

 b
e 

ap
pe

al
in

g.

a 
<

 b
G

iv
en

c 
<
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G

iv
en

a 
- 

b 
<
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Su
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ra

ct
io

n 
pr

op
er

ty
 o

f 
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r.
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 -

 b
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 >
 0

 P
ro

du
ct

 o
f 

tw
o 

ne
ga

tiv
e 

nu
m

be
rs

 is
po

si
tiv

e
ac

 -
 b
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D
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tr
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ut
iv

e 
pr

op
er
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 >

 b
c

A
dd

iti
on

 p
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y 
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 o
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A
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 d
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B
e 
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l n
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pe
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.

an
 e

xc
es

si
ve

 a
m

ou
nt

 o
f 

tin
e 

on
 it

.

3.
G

eo
m

et
ri

ca
l s

ol
ut

io
ns

 o
f 

op
en

 s
en

te
nc

es
 in

 o
ne

 v
ar

ia
bl

e

T
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s 
to

pi
c 

is
 h

an
dl

ed
. n

ic
el

y 
in

 s
ev

er
al

 o
f 

th
e 

m
or

e 
ze

ce
nt
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xt

s.

a.
E

qu
at

io
ns

St
ud

en
ts

 s
ho

ul
d.

 o
bs

er
ve

, t
he
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 o
nl

y 
on

e 
so

lu
tio

n.

Po
m

p 
le
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+
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O
N

*
0

b.
E

qu
at

io
ns

 e
m

ba
lm

in
g 
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so
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te
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al

ue

St
re
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e 
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e 
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 d
ef

in
iti
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s 
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d 
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e 
m

an
y 
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m
pl
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E
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m
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xe

m
pl
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m

ea
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 c
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D
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 c
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-
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3

N
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s
o
l
u
t
i
o
n
s
 
b
e
c
a
u
s
e
 
d
i
s
t
a
n
c
e

ca
n 

ha
ve

o
n
l
y
 
p
o
s
i
t
i
v
e
 
o
r
 
z
e
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va
lu

es
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ua
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ie
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w
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s
y
m
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o
l
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n
o
t
h
e
r
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o
r
m
 
o
f
 
t
h
e
 
o
r
 
s
o
l
u
t
i
o
n
s
 
i
s
 
t
h
e
t
w
e
 
o
f
 
o
p
e
n
 
s
e
n
t
e
n
c
e
 
x
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-
3
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T
h
i
s
 
u
s
e
s

u
n
i
o
n
 
o
f
 
s
e
t
s
.

S
i
m
p
l
e
 
s
e
n
t
e
n
c
e
s
 
c
a
n
 
b
e
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r
a
p
h
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b
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u
d
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-÷
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n
e
q
u
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l
i
t
i
e
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r
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i
s
 
a
 
f
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r
m
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f
 
a
n
 
a
n
d
 
s
e
n
t
e
n
c
e
 
-
 
u
s
i
n
g
 
i
n
t
e
r
e
s
e
c
t
i
a
a
 
o
f

se
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.
a 

<
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 <
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 m
ea

ns
 x

 >
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an
d.

x 
<
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a

E
.

S
o
l
u
t
i
o
n
 
o
f
 
p
r
O
b
l
e
m
s
 
u
s
i
n
g
 
p
o
s
i
t
i
v
e
 
a
n
d
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

R
e
v
i
e
w
 
o
f
 
m
o
r
e
 
f
o
r
m
u
l
a
s

ca
n 

be
d
o
n
e
 
(
s
u
d
h
 
a
s
 
d
i
s
t
a
n
c
e
 
f
o
r
m
u
l
a
.
)

1
.

S
o
l
u
t
i
o
n
s
 
n
e
e
d
i
n
g
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

D
u
e
 
t
o
 
l
e
n
s
t
b
a
r
d
i
s
a
u
s
s
i
o
n
 
o
f
 
t
h
i
s
 
t
o
p
i
c

in
t
h
e
 
u
n
i
t
 
o
p
 
M
a
i
l
e
r
s
,
 
V
a
r
i
a
b
l
e
s
,

e
t
c
.
,
 
t
h
i
s

p
l
a
c
e
 
j
u
s
t
 
p
r
o
v
i
d
e
s
 
m
o
r
e
 
p
r
a
c
t
i
c
e
 
f
o
r
 
t
h
e

s
t
u
d
e
n
t
,
 
w
i
t
h
 
n
e
g
a
t
i
v
e
 
s
o
l
u
t
i
o
n
s
 
n
o
w
 
p
o
s
s
i
b
l
e

a
l
s
o
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go
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 c
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at

ed
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em

s 
th
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t
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 N
um

be
rs
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bl

es
:
e
t
c
.
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R
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f 
sa
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or
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>
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t
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t,
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w
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tu
de

nt
s 

in
 s

et
tin

ir
up
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b
.

S
o
m
e
 
g
o
o
d
.
 
p
r
o
b
l
e
m
s
 
i
n
 
r
_
e
f
e
r
e
r
l
.
1
2
1
1
_
6
-
1
8
8
 
f
o
r
 
e
x
a
m
p
l
e
.

3
.

F
o
r
m
u
i
a
s

U
s
e
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s
 
f
o
r
 
e
v
a
l
u
a
t
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n
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x
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p
l
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2
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M
.
 
P
o
w
e
r
s
,
 
P
o
l
y
n
o
m
i
a
l
s
,
 
P
r
o
d
u
c
t
s
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F
a
c
t
o
r
s

A
.

F
a
c
t
o
r
s
 
w
a
d
.
 
p
r
i
m
e
s

1
.

D
e
f
i
n
i
t
i
o
n
s
:

u
n
i
q
u
e
 
f
a
c
t
o
r
i
z
a
t
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o
n
 
t
h
e
o
r
e
m
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g
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r
 
(
G
.
C
.
F
.
)
,
 
l
e
a
s
t

c
o
m
m
o
n
 
m
u
l
t
i
p
l
e
 
(
L
.
C
.
1
4
.
)
,
 
e
t
c
.

R
e
v
i
e
w
 
a
c
c
o
r
d
i
n
g
 
t
o
 
n
e
e
d
.

D
u
e
 
t
o
 
a
 
g
r
e
a
t
 
d
e
a
l
 
o
f
 
w
o
r
k
 
o
n
 
t
h
e
s
e
 
t
o
p
i
c
s
 
i
n
 
7
t
h
 
a
n
d
 
8
t
h

g
r
a
d
e
,
 
d
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
h
o
w
 
m
u
c
h
 
t
h
e
 
s
t
u
d
e
n
t
s
 
k
n
o
w
 
a
b
o
u
t
 
t
h
e
m
 
s
h
o
u
l
d
.
 
b
e
 
m
a
d
e
.

R
e
f
e
r

t
o
 
7
t
h
 
a
n
d
 
8
t
h
 
g
r
a
d
e
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
s
u
g
g
e
s
t
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o
n
s
 
o
n
 
a
p
p
r
o
a
c
h
.

2
.

U
s
e
 
o
f
 
f
a
c
t
o
r
s

d
 
p
r
i
m
e
s
 
I
n
 
o
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s

a
.

S
h
o
w
 
h
o
w
 
(
.
1
4
C
e
F
.
 
i
s
 
u
s
e
d
 
i
n
 
r
e
d
u
c
i
n
g
 
f
r
a
c
t
i
o
n
s
.

b
.

S
h
o
w
 
h
a
w

i
s
 
u
s
e
d
 
i
n
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
s
.

(
1
)

T
r
a
n
s
i
t
i
o
n
 
f
r
o
m
 
a
r
i
t
h
m
e
t
i
c
 
r
a
t
i
o
n
a
l
e
 
t
o
 
a
l
g
e
b
r
a
i
c
 
r
a
t
i
o
n
a
l
s
 
c
a
n
 
b
e
 
d
o
n
e
 
a
t
 
t
h
i
s

t
i
m
e
.

I
t
 
i
s
 
a
s
s
u
m
e
d
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
v
a
r
i
a
b
l
e
s
 
b
e
i
n
g
 
n
a
m
e
s
 
f
o
r

n
u
m
b
e
r
s
.

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
s
p
o
t
 
f
o
r
 
r
e
v
i
e
w
 
o
f
 
a
r
i
t
h
m
e
t
i
c
 
o
p
e
r
a
t
i
o
n
s
.

e
.
g
.
,
 
t
h
e
 
a
n
a
l
o
g
y
 
b
e
t
w
e
e
n
 
w
o
r
k
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
 
1
 
+
 
1
 
a
n
d
 
1
 
+

I
c
a
n
 
b
e
 
p
o
i
n
t
e
d
.

2
ou

t.

A
l
s
o
 
r
e
d
u
c
i
n
g
1
2
 
=
 
2
'
2
3
 
=
 
2
 
a
n
d

=
 
x

3
0

5
2
e
3

5
w

iz
z

(
2
)
 
T
U
B
 
i
s
 
m
o
t
h
e
r
 
p
l
a
c
e
 
t
o
 
p
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
 
f
a
c
t
o
r
s

i
n
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
A
O
 
f
o
r

t
h
e
n
 
i
t
 
w
o
u
l
d
 
b
e
 
u
n
d
e
f
i
n
e
d
.

i
.
e
.
,
 
x
,
y
,
z

A
 0

B
.

E
x
p
o
n
e
n
t
s

l
.

S
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n

Y
o
u
 
c
a
n
 
r
e
v
i
e
w
 
s
o
l
u
t
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o
n
 
o
f
 
n
m
e
r
i
c
a
l
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b
l
e
m
s
 
b
y
m
e
a
n
s
 
o
f
 
s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
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=
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=
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:
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: b
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Po

w
er

 o
f 

a 
pr

od
uc

t (
ai

l)

T
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s 
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n 
be

 d
ev

el
op

ed
. f

ro
m

 d
ef

in
iti

on
 o

f 
a 

po
w

er
 a

nd
. c

on
m

nu
ta

tiv
ity
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Fo
r

Po
w

er
 o

f 
a 

po
w

er
 (

au
l)

n 
=

 a
ni

ll

T
hi

s 
ca

n.
 b

e 
sh

ow
n 

fr
om

 d
ef

in
iti

on
 o

f 
po

w
er

 a
n&

 d
ef
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on
 o

f 
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d.
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f 
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po
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C
.

P
o
l
l
y
n
a
m
i
a
l
s
 
-
 
O
p
e
r
a
t
i
o
n
s

1.
D

ef
in

iti
on

s 
of

 c
oe

ff
ic

ie
nt

sI
de

gr
ee

 p
ol

yn
om

ia
l, 

te
rm

s 
(l

ik
e 

an
d.

 =
lik

e)
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ac
to

rs

So
m

e 
te

ac
he

rs
 m

ak
e 
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e 

of
 th

es
e 

w
or

ds
 a

ss
um

in
g 

th
ey

 a
re

 c
om

m
un

ic
at

in
g 

w
ith

 th
e 

st
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en
ts

w
he

n 
su

ch
 m

ay
 n

ot
 a

ct
ua

lly
 b

e 
th

e 
ca

se
.

D
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io
n 

of
 th

e 
vo
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bu

la
ry

 a
s 

w
el

l a
s 

m
en

tio
ni

ng
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ef
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es
 a
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 r

oo
ts
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f 

w
or
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ke
 m

on
om

ia
l, 
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no

m
ia

l, 
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c.
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dv

is
ed

.
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ta
nd

ar
d.

" 
ar

ra
ng

em
en

t o
f 

po
ly

no
m

ia
ls

- 
ill

 d
es

ce
nd

in
g

(o
r 

as
ce

nd
in

g)
 o

rd
er

 o
f 

tb
e 

po
w

er
 o

f
on

e 
of

 th
e 

va
ri

ab
le

s.

N
ec

es
si

ty
 f

or
 a

rr
an

ge
m

en
t i

s 
in

 e
vi

de
nc

e 
w

he
n 

di
vi

di
ng

.

C
on

ve
ni

en
ce

 in
 a

rr
an

ge
m

en
t o

f 
po

ly
no

m
ia

ls
 is

 s
ho

w
n 

in
 f

ac
to

ri
ng

, a
dd

in
g 

an
d.

 s
ub

tr
ac

tin
g.

3.
O

pe
ra

tio
ns

a.
A

dd
iti

on

(1
)

T
hi

s 
ca

n 
be

 a
pp

ro
ac

he
d 

fr
o=

 th
e 

id
ea

 o
f 

ad
di

ng
 "

lik
e"

 te
rm

s 
(i

f 
yo

u 
ha

ve
 th

e 
sa

m
e

po
w

er
 o

f 
th

e 
sa

m
e 

va
ri

ab
le

s 
in

 tw
o 

te
rm

s,
 th

e 
co

ef
fi

ci
en

ts
 c

an
 b

e
ad

de
d)

.

E
xa

m
pl

e:
8a

2b
+

 5
ab

 +
 2

ab
 =

8a
2b

+
 T

ab

U
se

 o
f 

th
e 

di
st

ri
bu

tiv
e 

pr
op

er
ty

 is
 a

no
th

er
 a

pp
ro

ac
h.

E
xa

m
pl

e:
8a

2b
+

 5
ab

 +
 2

2b
 =

8a
2b

+
 (

5 
+

 2
) 

ab
 a

8a
2b

+
 T

ab

U
se

 a
na

lo
gy

 o
f 

ar
ith

re
tic

E
ze

ir
91

e:
31

 +
 5

2 
.=

 3
(1

0)
 +

 1
 +

 5
(1

0)
 +

 2

- 
21

 -



U
n
i
t
s
 
a
r
e
 
a
d
d
e
d
 
t
o
 
u
n
i
t
s
,
 
t
e
n
s
 
t
o
 
t
e
n
s
,
 
e
t
c
.

b
,

S
u
b
t
r
a
c
t
i
o
n

T
h
i
s
 
c
a
n
 
b
e
 
t
a
u
g
h
t
 
i
n
 
t
e
r
m
s
 
o
f
 
a
d
d
i
t
i
o
n
.

(
1
)

S
u
b
t
r
a
c
t
i
o
n
 
o
f
 
a
 
n
u
m
b
e
r
 
(
e
x
p
r
e
s
s
i
o
n
)
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
a
d
d
i
t
i
o
n
 
o
f
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f

t
h
a
t
 
n
u
m
b
e
r
.

E
x
a
m
p
l
e
:

3
a
 
-
 
(
2
a
 
-
 
5
)
 
m
e
a
n
s
 
"
a
d
d
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
2
a
-
 
5
 
t
o

3
a
"

3
a
 
4
.
 
(
-
2
a
)

5
 
=
 
a
 
+
 
5

a
l
s
o
,
 
b
y
 
u
s
i
n
g
 
m
u
l
t
i
p
l
i
c
a
t
i
v
e
 
i
d
e
n
t
i
t
y
 
a
n
d
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
:

3
a
 
-
 
(
2
a

-
5
)
 
=
 
3
a
 
+
 
-
1
 
(
2
a

-
5
)
 
=
 
3
a

.
 
2
a
 
+
 
5
 
=
 
a
 
+
 
5

(
2
)

R
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
c
h
e
c
k
i
n
g
 
o
f
 
s
u
b
t
r
a
c
t
i
o
n
 
i
s
 
d
o
n
e
 
b
y
 
a
d
d
i
t
i
o
n

-
 
t
h
e
 
i
n
v
e
r
s
e

o
p
e
r
a
t
i
o
n

(
2
a

-
5
)
 
+
 
(
a
 
+
 
5
)

=
 
3
a

c
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n

P
r
o
d
u
c
t
 
o
f
 
a
 
m
o
n
o
m
i
a
l
 
a
n
d
 
a
 
p
o
l
y
n
o
m
i
a
l

T
h
i
s
 
i
s
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
a
n
d
 
t
h
e
 
u
s
e
 
o
f
 
e
x
p
o
n
e
n
t
 
p
r
o
p
e
r
t
i
e
s
.

E
x
a
m
p
l
e
:

2
d
b
2
 
(
a

-
 
7
h
 
+

4
)

=
6
a
2
b
2

-
1
4
a
b
3

+
B
a
b
2

P
r
o
d
u
c
t
 
o
f
 
t
w
o
 
p
o
l
y
n
o
m
i
a
l
s

(
1
)

S
h
o
w
 
a
n
a
l
o
g
y
 
o
f
 
m
u
l
t
i
p
l
y
i
n
g
 
t
w
o
 
t
w
o
-
d
i
g
i
t
 
a
r
i
t
h
m
e
t
i
c
 
n
u
m
b
e
r
s
 
a
n
d
 
t
w
o
 
b
i
n
o
m
i
a
l

a
2
g
e
b
r
a
l
c
 
e
x
p
r
e
s
s
i
o
n
s



...
...

...
.. c

34
 =

 3
(1

0)
 +

 4

21
 .-

...
 2

 3
C

A
L

L
I.

3(
10

) 
+

 if

12
2)

11
0

-_
.1

.1
.-

 8
1.

1.
1_

.0

6(
10

)(
10

) 
+

 u
(1

0)
 +

 4

3x
 +

 4
.y

.

3x
y 

+
 /1

12

.6
2.

...
..:

. .§
..E

L
--

--
g

6x
2

÷
11

x7
 +

 4
7

(2
)

T
he

 d
is

tr
ib

ut
iv

e 
pr

op
er

ty
 c

an
 a

ga
in

 b
e 

ep
pl

ie
d.

(x
 +

 y
) 

(v
 +

 w
)

--
-a

 (
x 

+
 y

)v
 +

 (
x 

+
 y

)v
r

=
 x

v 
+

 y
v 

+
 x

ir
 +

 y
w

B
ec

au
se

 o
f 

th
e 

fr
eq

ue
nc

y 
of

 th
e 

ne
ed

. t
o 

fi
nd

 th
e 

pr
od

uc
t o

f 
tw

o 
bi

no
m

ia
ls

,
a 

sh
or

t c
ut

 m
et

ho
d.

 s
ho

ul
d 

be
 e

nc
ou

ra
ge

d.
Se

e 
ne

xt
 s

ug
ge

st
io

n.

(3
) 

E
ve

nt
ua

lly
 th

e 
st

ud
en

ts
ca

n 
se

e 
th

e 
pa

tte
rn

 o
f 

FO
IL

 f
or

 f
in

di
ng

 th
e 

pr
od

uc
t

of
 tw

o 
bi

no
m

ia
3.

s.

M
ul

tip
ly

: F
(f

ir
st

 te
rm

s)
, 0

(o
ut

er
 te

nn
s)

, g
in

ne
r 

te
rm

s)
 L

(l
as

t t
er

m
s)

.

T
he

n 
ad

d:
 F

 +
 0

 +
 I

 +
 I

"

(1
4.

)
A

 g
eo

m
et

ri
c 

ap
pr

oa
ch

 b
y 

ar
ea

s 
m

ay
 e

nl
ig

ht
en

 s
tu

de
nt

s 
ab

ou
t F

O
IL

.

(a
 +

 b
) 

(c
 +

 d
)

c
fi

C
bc

A
re

a 
of

 th
e 

re
ct

an
gl

e 
=

 a
c 

+
 a

d.
 +

 b
e 

+
 b

d.
+ d

ad
bd

.

a 
+

 b



(
5
)

B
y
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
p
r
o
p
e
r
t
y
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
p
o
l
y
n
o
m
i
a
l
s
 
m
a
y

b
e
 
d
o
n
e
 
i
n
 
t
h
i
s
 
m
a
n
n
e
r
:

(
a
 
+
 
b
)
 
(
c
 
+
 
d
)
 
=
 
(
a
 
+
 
b
)
c
 
+
 
(
a
 
+
 
b
)
d
 
=
 
a
c
 
+
 
b
c
 
+
a
d
 
+
 
b
d

a
l
s
o

(
a
 
+
 
b
)
 
(
c
 
+
 
d
 
+
 
e
)
 
=
 
a
(
c
 
+
 
d
 
+
 
e
)
 
+
b
(
c
 
+
 
d
 
+
 
e
)
 
=

(
a
c
 
+
 
a
d
 
+
 
a
e
)
 
+
 
(
b
c
 
+
 
b
d
 
+
 
b
e
)

(
6
)

A
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
p
o
l
y
n
o
m
i
a
l
s
 
o
f
t
e
n
 
a
r
i
s
e
 
i
n
 
s
o
l
u
t
i
o
n
 
o
f
 
a
r
e
a

p
r
o
b
l
e
m
s
G

E
x
a
m
p
l
e
:

T
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
i
s
 
3
 
f
e
e
t
 
g
r
e
a
t
e
r

t
h
a
n
 
s
o
m
e
 
n
u
m
b
e
r
 
a
n
d

t
h
e
 
w
i
d
t
h
 
i
s
 
2
 
f
e
e
t
 
l
e
s
s
 
t
h
a
n
 
t
h
e
 
s
a
m
e
n
u
m
b
e
r
.

T
h
e
 
a
r
e
a
 
o
f
 
t
h
e

r
e
c
t
a
n
g
l
e
 
i
s
 
2
4
 
s
q
u
a
r
e
 
f
e
e
t
.

W
h
a
t
 
a
r
e
 
t
h
e
 
d
i
m
e
n
s
i
o
n
s
?

(
x
 
+
 
3
)
 
(
x
 
-
 
2
)
 
=
 
2
4

S
e
e
 
s
e
c
t
i
o
n
 
4
 
o
n
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
u
s
i
n
g

f
a
c
t
o
r
i
n
g
.

d
.

D
i
v
i
s
i
o
n
 
o
f
 
a
 
p
o
l
y
n
o
m
i
a
l
:

(
1
)

B
y
 
a
 
m
o
n
o
m
i
a
l

(
a
)

U
s
e
 
n
u
m
e
r
i
c
a
l
 
e
x
a
m
p
l
e
s
 
t
o
 
s
h
o
w

s
t
u
d
e
n
t
s
 
t
h
e
 
c
o
m
m
o
n
 
e
r
r
o
r
 
o
f

"
c
a
n
c
e
l
l
i
n
g
.
"

4
1
=
 
3
5
 
+

2
3
5
 
+
 
2
 
=
 
3
7

3

(
b
)

U
s
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
a
n
d

d
e
f
i
n
i
t
i
o
n
 
o
f
 
d
i
v
i
s
i
o
n
 
a
n
d
 
p
r
o
p
e
r
t
i
e
s

o
f
 
1
.

E
x
a
m
p
l
e
:

6
a
2
b
 
+
 
1
2
a
b
2

=
 
1

(
6
a
2
b
 
+
 
1
2
a
b
2
)

3
a
b

=
 
1

(
6
a
b
)
 
(
a
 
+
 
2
b
)

3
a
b

=
 2

(a
 +

2b
) 

=
 2

a 
+

 4
b

-2
4-



(
2
)

B
y
 
a
 
p
o
l
y
n
o
m
i
a
l

(
a
)

A
g
a
i
n
 
y
o
u
 
c
a
n
 
u
s
e
 
t
h
e
 
a
n
a
l
o
g
y
 
w
i
t
h
 
a
r
i
t
h
m
e
t
i
c
 
d
i
v
i
s
i
o
n
.

3
4
2
=

2
1
(
1
)
)

2
0

+
 
4

2
1
4

1
4
J
-
n
g

x 
+

l
)
x

+
3
x
 
+
 
3

2
8
0

x
2

+
x

6
2

+
3

5
6

2x
 +

 2
6

1

2
0
 
+
 
4

+
 
6

=
 
2
4

3
x
 
+
 
2
 
+

1
1
4

x
 
+
 
1

(
b
)

R
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
c
h
e
c
k
i
n
g
 
i
s
 
d
o
n
e
 
b
y
 
t
h
e
 
i
n
v
e
r
s
e
 
o
p
e
r
a
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
 
-

c
a
t
i
o
n
,
 
t
h
e
n
 
a
d
d
 
t
h
e
 
r
e
m
a
i
n
d
e
r
.

(
2
4
)
 
(
1
4
)
 
+
 
6
 
=
 
3
4
2

(x
 +

2
)
 
(
x
 
+
 
1
)
 
+
 
1
 
=
 
x
2
 
+
 
3
x
 
+
 
3

(
c
)

S
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
 
i
s
 
a
n
 
a
p
p
r
o
a
c
h
 
t
h
a
t
 
a
n
 
a
b
l
e
 
c
l
a
s
s
 
m
i
g
h
t
 
u
n
d
e
r
s
t
a
n
d
 
a
t

t
h
i
s
 
l
e
v
e
l
.

T
h
e
 
m
e
c
h
a
n
i
c
s
 
c
o
u
l
d
 
c
e
r
t
a
i
n
l
y
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
,
b
u
t
 
t
h
e
 
u
n
d
e
r
-

s
t
a
n
d
i
n
g
 
w
o
u
l
d
 
r
e
q
u
i
r
e
 
m
o
r
e
 
t
i
m
e
.

T
h
i
s
 
i
s
 
e
x
p
l
a
i
n
e
d
 
i
n
 
t
h
e
 
A
l
g
e
b
r
a
 
2

w
r
i
t
e
-
u
p
.

D
.

F
a
c
t
o
r
s
 
a
n
d
 
p
r
o
d
u
c
t
s
 
o
f
 
p
o
l
y
n
o
m
i
a
l
s
 
(
a
s
 
r
e
v
e
r
s
e
 
o
p
e
r
a
t
i
o
n
s
)

B
e
f
o
r
e
 
f
a
c
t
o
r
i
n
g
,
 
b
e
 
s
u
r
e
 
s
t
u
d
e
n
t
s
 
a
r
e
 
w
e
l
l
-
g
r
o
u
n
d
e
d
 
i
n
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
p
o
l
y
n
o
m
i
a
l
s
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
b
e
 
u
s
i
n
g
 
f
a
c
t
o
r
i
n
g
 
o
f
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s
 
t
o
 
a
i
d
 
t
h
e
m
 
i
n
 
w
o
r
k
 
w
i
t
h
 
a
l
g
e
b
r
a
i
c

f
r
a
c
t
i
o
n
s
 
-
-
m
u
c
h
 
t
h
e
 
s
a
m
e
 
a
s
 
w
i
t
h
 
a
r
i
t
h
m
e
t
i
c
.

T
h
e
r
e
f
o
r
e
,
 
p
o
i
n
t
 
o
u
t
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
f
c
r
 
c
o
m
p
l
e
t
e

f
a
c
t
o
r
i
n
g
-
 
-
i
n
t
o
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
(
l
e
a
v
e
 
t
h
e
 
d
o
o
r
 
o
p
e
n
 
t
h
a
t
 
a
 
f
a
c
t
o
r
 
m
a
y
 
b
e
 
p
r
i
m
e
 
o
v
e
r
 
t
h
e

r
a
t
i
o
n
a
l
s
 
b
u
t
 
n
o
t
 
a
 
p
r
i
m
e
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
a
 
p
o
l
y
n
o
m
i
a
l
 
o
v
e
r
 
t
h
e
 
r
e
a
l
s
.
)

T
h
i
s
,
 
t
h
e
n
 
i
s
 
a
 
u
n
i
q
u
e

f
a
c
t
o
r
i
z
a
t
i
o
n
-
-
a
s
 
w
i
t
h
 
a
r
i
t
h
m
e
t
i
c
.



1
.

C
o
m
m
o
n
 
m
o
n
o
m
i
a
l
 
f
a
c
t
o
r

a
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
f
i
r
s
t
 
l
o
o
k
 
f
o
r
 
t
h
e
 
g
r
e
a
t
e
s
t
 
m
o
n
o
m
.
.
4
1
 
t
o
 
a
i
d
 
i
n
 
c
o
m
-

p
l
e
t
e
 
f
a
c
t
o
r
i
z
a
t
i
o
n
.

5
x
 
+
 
1
5
x
2
 
+
 
2
0
x
y
2
 
=
 
5
x
(
1
 
+
 
3
x
 
+
 
4
y
2
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
m
u
l
t
i
p
l
y
 
t
o
 
c
h
e
c
k
 
t
h
i
s
 
t
y
p
e
 
o
f
 
f
a
c
t
o
r
i
n
g
.

b
.

T
h
i
s
 
i
s
 
a
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
.

2
.

D
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
-
p
r
o
d
u
c
t
 
o
f
 
s
u
m
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
n
u
m
b
e
r
s

a
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
;
3
 
l
o
o
k
 
f
o
r
 
a
 
p
a
t
t
e
r
n
 
f
r
o
m
 
m
u
l
t
i
p
l
y
i
n
g
:

(
x
 
+
 
3
)
 
(
x

-
3
)

(
2
-

y
)
 
(
2
 
+
 
y
)

(
3
X

-
5
)
 
(
3
x
 
+
 
5
)

a
n
d
 
u
l
t
i
m
a
t
e
l
y
 
i
n
d
u
c
t
 
t
h
a
t

(
E
3
 
+
6
,
)
 
(
0
-
 
A
)
 
=
0
2
 
-
A
2

R
e
v
e
r
s
e
 
(
i
n
v
e
r
s
e
)
 
t
h
e
 
p
r
o
c
e
s
s
 
t
o
 
f
a
c
t
o
r
0
2
_
A
2

b
.

U
s
e
 
t
h
e
 
a
b
o
v
e
 
p
a
t
t
e
r
n
 
t
o
 
c
a
l
c
u
l
a
t
e
 
a
r
i
t
h
m
e
t
i
c
 
p
r
o
b
l
e
m
s
:

(
2
0

+
 
2
)

(
2
0

-
2
)

=
4
0
0

-
4
0

+
 
4
0
-
 
4
=
4
0
0
-
 
4
=

3
9
6

(
3
0

+
 
1
)

(
3
0
-

1
)

=
9
0
0
-
 
3
0

+
 
3
0
-
 
1
=

9
0
0
-
 
1
=

8
9
0

G
e
n
e
r
a
l
i
z
a
t
i
o
n
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
-
,
 
s
u
m
 
a
n
d
 
d
i
:
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
s
a
m
e
 
t
w
o
 
n
u
m
b
e
r
s
 
m
a
y

b
e
 
m
a
d
e
 
f
r
o
m
 
a
r
i
t
h
m
e
t
i
c
 
e
x
a
m
p
l
e
s
 
a
l
o
n
e
.



c
.

P
e
r
h
a
p
s
 
t
h
e
 
p
a
t
t
e
r
n
 
c
a
n
 
b
e
 
s
e
e
n
 
m
o
r
e
 
r
e
a
d
i
l
y
 
i
n
 
#
1
 
i
f
 
w
e
:

L
et

 n
-1

--
 (

a
2)

L
et

 m
 =

 (
x 

- 
3)

th
en

 (
n)

2 
- 

(m
)2

 =
 (

n 
- 

m
) 

(n
 +

 m
) 

=

su
bs

tit
ut

in
g 

ba
ck

i
n
:

2)
-

(x
3)

] [
(a

-
2)

 +
 (

x
-

3)
]

(a
2

x 
+

 3
) 

(a
 -

 2
 +

 x
 -

 3
)

(a
- 

x 
+

1)
 (

a 
+

 x
-

5)

d.
Pa

tte
rn

s 
sh

ou
ld

 b
e 

he
lp

fu
l t

o 
th

e 
st

ud
en

t i
n 

fa
ct

or
in

g 
"t

ri
ck

y"
 p

ro
bl

em
s.

E
xa

m
pl

es
:

(1
)

(a
-

2)
2

-
(x

-
3)

2
=

[(
a

-
2)

(x
3)

] 
[(

a
-

2)
 +

 (
x

3)
]

(
2
)

a
4
-
 
1
6

(
c
o
m
p
l
e
t
e
 
f
a
c
t
o
r
i
n
g
)
 
=
 
(
a
2

-
4
)
 
(
a
2
 
+
 
4
)

(
a

-
2
)
 
(
a
 
+
 
2
)
 
(
a
2
 
+
 
4
)

e
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
t
w
o
 
s
q
u
a
r
e
s
 
c
a
n
 
a
l
s
o
 
b
e
 
t
r
e
a
t
e
d
 
a
s
 
a
 
q
u
a
d
r
a
t
i
c
 
"
t
r
i
n
o
m
i
a
l
.
"

T
h
i
s

c
a
n
 
b
e
 
d
o
n
e
 
i
f
0
 
-
A
z
 
i
s
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
0
2
 
+
 
0
 
.
0
-
 
2
.

3
.

Q
u
a
d
r
a
t
i
c
 
t
r
i
n
o
m
i
a
l

A
x
2

+
 
B
x
 
+
 
C
,

w
h
e
n
 
A
 
=

a
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
l
o
o
k
 
f
o
r
 
p
a
t
t
e
r
n
s
 
w
h
e
n
 
m
u
l
t
i
p
l
y
i
n
g
:

(
x
 
+
 
3
)
 
(
x
 
+
 
2
)

(
Y
-

5
)
 
(
Y
-

7
)

(
z
 
+
 
6
)
 
(
z

-
3
)

-
2
7
-



b
.

U
l
t
i
m
a
t
e
l
y
 
t
h
i
s
 
c
a
n
 
l
e
a
d
 
t
o
 
t
h
e
 
i
n
d
u
c
t
i
o
n
 
t
h
a
t

(
x
 
+
 
0
 
)
 
(
x
 
+
 
A
)

=
x
2

+
 
(

+
)
x
 
+
 
E
l
 
A

T
h
e
n
 
r
e
v
e
r
s
e
 
t
h
e
 
p
r
o
c
e
s
s
 
t
o
 
f
a
c
t
o
r
 
x
2

+
 
B
x
 
+
 
C
,
 
i
f
 
p
o
s
s
i
b
l
e
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
p
r
a
c
t
i
c
e
 
f
i
n
d
i
n
g

a
 
p
a
i
r
 
o
f
 
n
u
m
b
e
r
s
 
w
h
o
s
e
 
s
u
m
 
i
s
 
o
n
e
 
n
u
m
b
e
r
 
a
n
d
 
w
h
o
s
e

p
r
o
d
u
c
t
 
i
s
 
a
n
o
t
h
e
r
.

E
x
a
m
p
l
e
:

S
u
m
 
5
,
 
p
r
o
d
u
c
t

x
2
 
+
 
5
x

-
 
3
6
.

f
a
c
t
o
r
s
 
o
f
 
-
3
6

-
3
6
.

T
h
e
 
p
a
i
r
 
i
s
 
9
 
a
n
d
 
-
4
.

A
p
p
l
y
 
t
h
i
s
 
t
o
 
f
a
c
t
o
r

T
h
i
s
 
i
s
 
u
s
u
a
l
l
y
 
d
o
n
e
 
b
y
 
t
a
k
i
n
g
 
a
l
l
 
p
o
s
s
i
b
l
e
p
a
i
r
s
 
o
f

a
n
d
 
f
i
n
d
i
n
g
 
w
h
i
c
h
 
p
a
i
r
 
g
i
v
e
s

a
 
s
u
m
 
o
f
 
5
.

c
.

I
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
 
t
h
e
 
f
a
c
t
o
r
i
n
g
 
o
f
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l
 
b
e
 
h
a
n
d
l
e
d
 
a
s

a
s
p
e
c
i
a
l
 
c
a
s
e
 
o
f
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
t
r
i
n
o
m
i
a
l
.

T
h
i
s
 
l
e
a
v
e
s
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
t
h
 
f
e
w
e
r
 
"
c
a
s
e
s
"

t
o

w
o
r
r
y
 
a
b
o
u
t
.

S
p
e
e
d
 
i
n
 
s
q
u
a
r
i
n
g
 
a
 
b
i
n
o
m
i
a
l
 
i
s
 
d
e
s
i
r
a
b
l
e
 
a
n
d
 
t
h
e
p
a
t
t
e
r
n
 
o
f
:

(
0
 
A
)
2
 
.
0
2
 
4
.
 
2
0
A
 
4
.
A
2

c
a
n
 
b
e
 
d
e
v
e
l
o
p
e
d
.

U
s
e
 
o
f
 
a
r
i
t
h
m
e
t
i
c
 
e
x
a
m
p
l
e
s

c
a
n
 
b
e
 
m
a
d
e
.

(3
7)

2
=
 
(
4
0
 
-

3
)
2

=
4
0
2

=
 
2
(
4
0
)
(
3
)
 
+
 
9

=
 
1
6
0
0
 
-
 
2
4
0
 
+
 
9
 
=
 
1
3
6
9

4
.

Q
u
a
d
r
a
t
i
c
 
t
r
i
n
o
m
i
a
l

A
x
2

+
 
B
x
 
+
 
C

A
 
A
 
I

a
.

T
h
e
 
"
l
o
o
k
 
a
n
d
 
t
r
y
"
 
m
e
t
h
o
d
 
o
f
 
f
a
c
t
o
r
i
n
g
a
 
t
r
i
n
o
m
i
a
l
 
s
u
c
h
 
a
s
 
2
0
x
2

-
i
n
 
a
n
y
 
a
l
g
e
b
r
a
 
t
e
x
t
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
p
o
s
s
i
b
i
l
i
t
i
e
s

c
a
n
 
b
e
 
c
u
t
 
d
o
w
n

t
h
e
 
o
r
i
g
i
n
a
l
 
t
r
i
n
o
m
i
a
l
 
h
a
s

n
o
 
c
o
m
m
o
n
 
m
o
n
o
m
i
a
l
 
f
a
c
t
o
r
.

T
h
e
r
e
f
o
r
e
,

n
o
m
i
a
l
 
w
i
l
l
 
h
a
v
e
 
a
 
c
o
m
m
o
n
 
f
a
c
t
o
r
.

E
x
a
m
p
l
e
s
:

(
4
x

-
1
0
)
 
(
S
x
 
+
 
2
)
 
i
s
n
'
t
 
p
o
s
s
i
b
l
e
 
b
e
c
a
u
s
e

4
x
 
-
 
1
0
 
=
 
2
 
(
2
x

-
5
)

-
 
2
8
 
-

9
x

b
y
n
o

-
 
2
0
 
i
s
 
d
e
s
c
r
i
b
e
d

o
b
s
e
r
v
i
n
g
 
t
h
a
t

f
a
c
t
o
r
 
o
f
 
t
h
e
 
t
r
i
-



5
.

G
r
o
u
p
i
n
g
 
t
o
 
f
a
c
t
o
r

T
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
c
a
n
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
.

E
x
a
m
p
l
e
:

a
c
 
+
 
a
d
 
+
 
b
c
 
+
 
b
d
 
=

a
(
c
 
+
 
d
)
 
+
 
b
(
c
 
+
 
d
)

=
 
(
a
 
+
 
b
)
 
(
c
 
+
 
d
)

E
.

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
u
s
i
n
g
 
f
a
c
t
o
r
i
n
g

U
s
e
 
o
f
 
t
h
e
 
p
r
i
n
c
i
p
l
e
 
t
h
a
t
 
i
f
 
a
l
)
 
=
 
0
 
t
h
e
n
 
e
i
t
h
e
r
a
 
=
 
0
 
o
r
 
b
 
=
 
0
.

1
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
t
r
y
 
t
o
 
t
h
i
n
k
 
o
f
 
a
 
p
r
o
d
u
c
t
 
b
e
i
n
g
 
0
 
a
n
d
 
n
o
t
 
h
a
v
i
n
g

2
.

T
h
i
s
 
m
a
y
 
b
e
 
a
 
g
o
o
d
 
p
l
a
c
e
 
t
o
 
i
n
t
r
o
d
u
c
e
 
a
 
p
r
o
o
f
 
o
f
 
t
h
e
 
p
r
i
n
c
i
p
l
e

n
o
t
 
s
h
o
w
 
t
h
e
 
t
r
u
t
h
 
f
o
r
 
a
l
l
 
p
a
i
r
s
 
o
f
 
n
u
m
b
e
r
s
.

A
l
s
o
,
 
t
h
i
s
 
p
r
o
o
f

a
b
 
=
 
0

A
s
s
u
m
e
 
a
 
t
 
0

H
a
v
e
 
s
t
u
d
e
n
t
s
 
p
r
o
v
i
d
e

1
a
b
 
=
 
0

1
t
h
e
 
r
e
a
s
o
n
s
.

a
a

o
n
e
 
o
f
 
t
h
e
 
f
a
c
t
o
r
s
 
b
e
 
0
.

b
e
c
a
u
s
e
 
m
a
n
y
 
e
x
a
m
p
l
e
s
 
w
i
l
l

i
s
 
f
a
i
r
l
y
 
s
t
r
a
i
g
h
t
 
f
o
r
w
a
r
d
.

1
b
 
=
 
0

b
 
=
 
0

3
.

G
i
v
e
 
p
r
a
c
t
i
c
a
l
 
p
r
o
b
l
e
m
s
 
s
h
o
w
i
n
g
 
t
h
e

u
s
e
 
o
f
 
q
u
a
d
r
a
t
i
c
 
f
a
c
t
o
r
i
n
g
.

T
h
e
s
e
 
c
a
n
 
a
l
s
o
 
i
n
c
l
u
d
e

r
o
o
t
s
 
t
h
a
t
 
a
r
e
 
n
o
t
 
v
a
l
i
d
 
i
n
 
t
h
e
 
c
o
n
t
e
x
t
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
.

E
x
a
m
p
l
e
:

U
s
e
 
e
q
u
a
t
i
o
n
 
d
 
=
 
r
t
 
+
 
1
6
t
2
 
(
n
u
m
b
e
r
 
o
f
 
f
e
e
t
,
 
d
,

a
n
 
o
b
j
e
c
t
 
f
a
l
l
s
 
i
n
 
t
 
s
e
c
o
n
d
s
 
w
h
e
n

p
r
o
p
e
l
l
e
d
 
d
o
w
n
w
a
r
d
 
a
t
 
a
 
s
t
a
r
t
i
n
g
 
r
a
t
e

r
 
i
n
 
f
t
.
/
 
s
e
c
.
)
.



A
n 

ob
je

ct
 I

s 
th

ro
w

n 
fr

on
t a

n 
ai

rp
la

ne
 a

t 4
8 

ft
./ 

se
c.

 f
ly

in
g 

at
 a

n 
al

tit
ud

e 
of

 1
1,

20
0 

ft
,

H
ow

 s
oo

n 
do

es
 it

 r
ea

ch
 th

e 
gr

ou
nd

?

21
40

0 
=

 4
8t

 +
16

t2

t2
 +

 3
t-

70
0 

=
 0

(t
 +

 2
8)

 (
t -

 2
5)

 =
 0

t +
 2

8 
=

 0
t -

 2
5 

=
 0

t =
 -

28
t =

 2
5

in
va

lid
 r

oo
t

. 4.
O

th
er

 s
ug

ge
st

io
ns

 f
or

 p
ro

bl
em

 s
ol

vi
ng

 f
ro

m
 u

ni
t o

n 
po

si
tiv

e 
an

d 
ne

ga
tiv

e 
nu

m
be

rs
 a

re
st

ill
 v

al
id

 h
er

e.



r
v
.

R
a
t
i
o
n
a
l
 
N
u
m
b
e
r
s

-
 
O
p
e
r
a
t
i
o
n
s
 
O
n
 
E
x
p
r
e
s
s
i
o
n
s
,
 
S
e
n
t
e
n
c
e
s
,
 
P
r
O
b
l
e
m
 
S
o
l
v
i
n
g

A
.

R
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s

1
.

D
e
f
i
n
i
t
i
o
n
s

a
.

R
a
t
i
o
n
a
l
 
n
u
m
b
e
r

(
1
)

W
h
e
n
 
d
e
f
i
n
i
n
g
 
(
r
e
v
i
e
w
i
n
g
)

a
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
a
s
 
a
n
y
 
n
u
m
b
e
r
 
w
h
i
c
h
 
m
a
y
 
b
e
 
e
x
p
r
e
s
s
e
d

a
s
 
t
h
e
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o
 
i
n
t
e
g
e
r
s
 
s
u
c
h
 
a
s
 
t
h
e
 
r
a
t
i
o
a
,
 
s
t
r
e
s
s
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
b
 
t
 
O
.

T
h
i
s
 
i
s
 
u
s
e
d
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
u
n
i
t
 
(
a
s
 
w
e
l
l
a
s
 
t
h
r
o
u
g
h
o
u
t
 
m
a
t
h
e
m
a
t
i
c
s
)
.

(
2
)

I
t
 
m
i
g
h
t
 
b
e
 
w
e
l
l
 
t
o
 
p
o
i
n
t
 
o
u
t
 
t
h
e

s
a
m
e
 
r
o
a
t
s
 
t
o
 
t
h
e
 
w
o
r
d
s
 
r
a
t
i
o
 
a
n
d
 
r
a
t
i
o
n
a
l
 
a
t

t
h
i
s
 
t
i
m
e
.

W
h
e
n
 
r
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

a
r
e
 
u
s
e
d
 
l
a
t
e
r
 
i
n
 
t
h
e
 
u
n
i
t
,
 
i
t
 
m
a
y
 
s
e
e
m

m
o
r
e
 
n
a
t
u
r
a
l
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
.

b
.

I
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r

I
f
 
s
o
m
e
 
s
t
u
d
e
n
t
 
a
s
k
s
 
"
w
h
a
t
 
i
s
 
n
o
t
a
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
?
"
 
t
h
i
s
 
p
r
o
v
i
d
e
s
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o

i
n
t
r
o
d
u
c
e
 
t
h
e
 
n
o
t
i
o
n
 
o
f
 
a
n
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
.

S
e
e
 
i
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
t
h
e
 
l
a
t
e
r
 
u
n
i
t
o
n

I
r
r
a
t
i
o
n
a
l
 
N
u
m
b
e
r
s
.

c
.

R
a
t
i
e
n
a
l
 
e
x
p
r
e
s
s
i
o
n

A
n
a
l
o
g
y
 
o
f
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
c
a
n
 
b
e
 
u
t
i
l
i
z
e
d
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e

u
n
i
t
.

(
1
)

T
h
e
 
d
e
f
i
n
i
t
i
o
n
s
 
f
o
l
l
o
w
 
c
l
o
s
e
l
y
.

A
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
.
i
s
a
n
 
e
x
p
r
e
s
s
i
o
n
 
t
h
a
t
 
i
s
 
a
n
 
i
n
d
i
c
a
t
e
d
 
q
u
o
t
i
e
n
t
 
o
f
 
t
w
o

p
o
l
y
n
o
m
i
a
l
s
,
 
P
O
I
:
P
 
Q
0
0

(
2
)

W
h
e
n
 
b
 
=
 
1
,
 
a
 
i
s
 
a
n
 
i
n
t
e
g
e
r
.

T
h
e
 
i
n
t
e
g
e
r
s
 
a
r
e
 
a
 
s
u
b
s
e
t
 
o
f
 
t
h
e
 
r
a
t
i
o
n
a
l
e
.

W
h
e
n

b
.

Q
 
=
 
1
4
 
P
 
i
s
 
a
 
p
o
l
y
n
o
m
i
a
l
.

T
h
e
 
p
o
l
y
n
o
m
i
a
l
e
.
a
r
e
 
a
 
s
u
b
s
e
t
 
o
f
 
t
h
e
 
r
a
t
i
o
n
a
l
e
x
p
r
e
s
s
i
o
n
s
.

-
3
1
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E
x
a
m
p
l
e
s
:

3 3
.

3
x
2

+
 
3

x
2

+
 
3

1

(
3
)

A
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
 
i
s
 
a
l
s
o
 
a
 
r
a
t
i
o
.

B
.

O
p
e
r
a
t
i
o
n
s
 
o
n
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s

C
o
n
s
t
a
n
t
 
u
s
e
s
 
o
f
 
f
a
c
t
o
r
i
n
g
 
a
n
d
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
I

a
r
e
 
m
a
d
e
 
i
n
 
t
h
i
s
 
s
e
c
t
i
o
n
.

T
h
i
s
 
m
a
y
 
m
a
k
e
 
t
h
e
s
e

c
o
n
c
e
p
t
s
 
m
o
r
e
 
m
e
a
n
i
n
g
f
u
l
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
i
f
 
t
h
e
u
s
e
s
 
a
r
e
 
p
o
i
n
t
e
d
 
o
u
t
.

1
.

S
i
m
p
l
i
f
y
i
n
g
-
 
u
s
e
 
o
f
 
t
h
e
 
g
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r
 
(
G
.
C
.
F
.
)

a
.

A
r
i
t
h
m
e
t
i
c

-
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r

v
e
r
s
u
s

A
l
g
e
b
r
a

-
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n

3
9

. =

3
1
3

P
r
i
m
e
 
f
a
c
t
o
r
i
n
g

D
e
f
i
n
i
t
i
o
n
 
o
f

M
u
l
t
i
p
l
i
c
a
t
i
o
n

D
i
v
i
s
i
o
n
 
p
r
o
p
e
r
t
y

o
f
 
1

x
2
+
 
x

x
(
x
 
+
 
1
)

1
0
2

3
.

3 1

2
1
7

1
3

(
x

-
1
)
 
(
x
 
+
7
.
7

x
1
,
 
-
1

x
.
x

+
1

2
1
7

1
3

x
-

1
x

+
1
.

1
2

1
7

x
-

1

_
1
3 3
4

x
 
-
 
1

b
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
a
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
 
i
s
 
s
i
m
p
l
i
f
i
e
d
 
w
h
e
n
 
t
h
e
r
e

a
r
e
 
n
o
 
c
o
m
m
o
n
 
f
a
c
t
o
r
s

i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
.

U
s
e
 
o
f
 
t
h
e
 
u
n
d
e
r
l
i
n
e
d
 
w
o
r
d
s
 
r
a
t
h
e
r
 
t
h
a
n
 
t
h
e
 
w
o
r
d

"
c
a
n
c
e
l
l
i
n
g
"
 
m
a
y
 
h
e
l
p
 
s
t
u
d
e
n
t
s
 
a
v
o
i
d
a
 
c
o
m
m
o
n
 
e
r
r
o
r
 
s
u
c
h
 
a
s
:

b
 
b
e
c
a
u
s
e
 
a
 
i
s
 
n
o
t
 
a
 
f
a
c
t
o
r
 
o
f
 
t
h
e
 
n
u
m
e
r
a
t
o
r

A
n
o
t
h
e
r
 
w
a
y
 
o
f
 
p
o
i
n
t
i
n
g
 
o
u
t
 
t
h
i
s
 
d
a
n
g
e
r
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s

i
s
 
t
o
 
r
e
m
i
n
6

u
 
t
h
a
t
 
W
a
e
n

t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
i
d
e
n
t
i
t
y
 
p
r
o
p
e
r
t
y
 
(
a

1
 
=
 
a
)
 
c
a
n
 
b
e
 
u
s
e
d
,
 
t
h
e
n
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
i
s

p
o
s
s
i
b
l
e
.

-
3
2
-



A
 
f
u
r
t
h
e
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n
 
f
o
r
 
s
i
m
p
l
i
f
y
i
n
g
 
u
s
e
d
 
i
n
 
s
o
m
e
t
e
x
t
s
 
i
s
 
t
h
a
t
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
s
 
i
n

t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
m
u
s
t
 
h
a
v
e
 
a
l
l
 
i
n
t
e
g
r
a
l
c
o
e
f
f
i
c
i
e
n
t
s
.

T
h
e
s
e
 
a
r
e
 
c
a
l
l
e
d

p
o
l
y
n
o
m
i
a
l
s
 
o
v
e
r
 
t
h
e
 
i
n
t
e
g
e
r
s
.

T
h
e
r
e
f
o
r
e
,
 
w
h
e
n
 
y
o
u
 
a
s
k
 
s
t
u
d
e
n
t
s
 
t
o
 
s
i
m
p
l
i
f
y
,
 
m
a
k
e
 
t
h
e

d
i
r
e
c
t
i
o
n
s
 
c
l
e
a
r
.

T
h
e
 
w
o
r
d
 
"
s
i
m
p
l
i
f
y
"
 
m
e
a
n
s
 
d
i
f
f
e
r
e
n
t
 
t
h
i
n
g
s
 
t
o
d
i
f
f
e
r
e
n
t
 
p
e
o
p
l
e
.

c
.

W
h
e
n
 
s
i
m
p
l
i
f
y
i
n
g
 
e
x
p
r
e
s
s
i
o
n
s
 
s
u
c
h
 
a
s
 
a
 
-
 
c

T
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
e
x
p
l
a
i
n
 
t
h
e
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
.

a
 
-
c
.

a
-
 
c

a
 
-
 
c

1
c
 
-
 
a

(
-
1
)
 
(
 
-
c
 
4
.
 
a
)

(
-
1
)
 
(
a
-
 
c
)

G
e
n
e
r
a
l
i
z
a
t
i
o
n
 
n
a
y
 
b
e
 
m
a
d
e
 
f
r
o
m
 
s
e
v
e
r
a
l
 
e
x
a
m
p
l
e
s
o
f
 
d
i
v
i
s
i
o
n
 
o
f
 
o
p
p
o
s
i
t
e
s
:

-
1

3
_

_
x
 
-
 
3

-
=
 
-
1

-
3

1

2
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
e
x
p
r
e
s
s
i
o
n
s

a
.

T
i
e
 
t
h
e
 
c
o
n
c
e
p
t
 
o
f
 
m
u
l
t
i
p
l
y
i
n
g
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
t
o
 
t
h
e
 
f
a
m
i
l
i
a
r
 
n
o
t
i
o
n
 
o
f
 
m
u
l
t
i
-

p
l
y
i
n
g
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

a
,
 
b
,
 
c
,
 
d

i
n
t
e
g
e
r
s

A
,
 
B
,
 
C
,
 
D
 
p
o
l
y
n
o
m
i
a
l
s

a
c
 
_
 
a
c

b
17

(1
b

d
A

C
A
C

,

-
1
1

3
B
D

p
*

S
i
m
p
l
i
f
y
i
n
g
 
s
h
o
u
l
d
 
a
l
s
o
 
b
e
.
s
t
r
e
s
s
e
d
.

R
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
n
 
p
o
l
y
n
o
m
i
a
l
s

i
n
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
s
h
o
u
l
d

c
e
r
t
a
i
n
l
y
 
b
e
h
a
v
e
 
l
i
k
e
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
n
 
r
a
t
i
o
n
a
l

n
u
m
b
e
r
s
 
s
i
n
c
e
 
a
 
p
o
l
y
n
o
m
i
a
l
 
i
s
 
a

n
a
m
e
 
f
o
r
 
a
 
n
u
m
b
e
r
.

-
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b
.

D
i
v
i
s
i
a
a
 
c
a
n
 
b
e
 
e
x
p
l
a
i
n
e
d
 
i
n
 
t
h
e
 
s
a
m
e
 
v
e
i
n
.

a a IT
a
d

c
b

M
U
l
t
i
p
l
y
 
b
o
t
h
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r

by
 th

e 
L

.C
.M

. o
f 

th
e 

de
no

m
in

at
or

s

A
A

D
C

(B
D

)
C

B

b
,
 
c
,
 
d
,

0
B
,
 
C
,
 
D
,

0

T
h
i
s
 
i
s
 
t
o
 
s
h
o
w
 
t
h
e
 
s
t
u
d
e
n
t
 
w
h
y
 
h
e
 
"
i
n
v
e
r
t
s
 
a
n
d
 
m
u
l
t
i
p
l
i
e
s
"
 
w
h
i
c
h
 
i
s
 
a
c
t
u
a
l
l
:
y
 
a
 
s
h
o
r
t

c
u
t
 
t
o
 
t
h
e
 
m
e
t
h
o
d
 
s
h
o
w
n
 
h
e
r
e
 
o
r
 
t
h
e
 
o
n
e
 
i
n
 
t
h
e
 
n
e
x
t
 
s
u
g
g
e
s
t
i
o
n
.

A
n
o
t
h
e
r
 
w
a
y
 
o
f
 
e
x
p
l
a
i
n
i
n
g
 
d
i
v
i
s
i
o
n
 
i
s
:

a
a

ad bc

U
s
e
 
o
f
 
r
e
c
i
p
r
o
c
a
l
s
 
a
n
d
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n

p
r
o
p
e
r
t
y
 
o
f
 
1

D
e
f
i
n
i
t
i
o
n
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
a

D
iv

is
io

n 
pr

op
er

ty
 o

f 
1

S
t
u
d
e
n
t
s
 
c
a
n
 
b
e
 
m
a
d
e
 
a
w
a
r
e
 
t
h
a
t
 
a
 
d
i
v
i
s
i
o
n
 
p
r
o
b
l
e
m
 
i
s
 
a
 
r
a
t
i
o
 
o
f
 
o
n
e
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
 
.

s
i
o
n
 
t
o
 
a
n
o
t
h
e
r
 
n
o
n
z
e
r
o
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
.

3
.

L
e
a
s
t
 
c
o
m
m
o
n
 
m
u
l
t
i
p
:
e

-
 
u
s
e
d
 
i
n
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s

--
 3

4 
-

m
ar

ra
is

m
its

m
ili



a
.

A
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
a
 
o
f
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
g
e
n
e
r
a
l
l
y
 
n
e
e
d
 
a
 
c
o
m
m
o
n
 
d
e
n
o
m
i
n
a
t
o
r

s
i
n
c
e
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
c
a
n
 
t
h
e
n
 
b
e
 
r
e
a
d
i
l
y
 
a
p
p
l
i
e
d
.

T
h
e
 
t
e
r
m
s
 
c
a
n
 
t
h
e
n
 
b
e

c
o
n
s
i
d
e
r
e
d
 
l
i
k
e
 
t
e
r
m
s
:

E
x
a
m
p
l
e
:
 
l

3
1

1
43

=
3 

1+
33

5
,

3
1

1
-
a
j
.
.
.
s
_
3
 
.
3

a

4
2

=
(S

-3
)

b
.

T
h
e
 
p
a
r
a
l
l
e
l
 
u
s
e
 
o
f
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
I
 
i
n
 
a
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
n
d

r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
e
x
a
m
p
l
e
s
:

3
4

F
i
n
d
 
L
.
C
.
M
.
 
b
y
 
f
a
c
t
o
r
i
n
g

2
5

3
5

d
e
n
o
m
i
n
a
t
o
r
s

3
4

l
r
-
g

5
 
7

L
.
 
C
.
 
M
.
 
i
s
N
_

5
2

7
1
)
2

35
2
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) 

31
7 
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)
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Z

m
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1
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I
-

lr
ur
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37
7

M
u
l
t
i
p
l
y
 
b
y
 
a
 
f
o
r
m
 
o
f
 
1
 
t
o

i
n

(
E
y
_

n
m
a
k
e
 
e
a
c
h
 
d
e
n
o
m
i
n
a
t
o
r
 
t
h
e

(
i
m
 
-
 
1
)

m
m
(
E
-
:
-
I
)

L
.
 
C

.
M
.

_
2
1
 
-
 
2
0

U
s
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y

_
m
2

-
1
)

-
7
2
-
r
7

(
o
r
 
c
o
m
b
i
n
e
 
n
u
m
e
r
a
t
o
r
s
)

T
m

-
1)

2.
m

_
1

C
o
m
b
i
n
e
 
a
n
d

si
m

pl
if

y 
if

=
in

2
-

n
m
 
-
 
n

32
7-

7
p
o
s
s
i
b
l
e

.
-

m

H
e
r
e
 
i
s
 
a
 
p
l
a
c
e
 
t
o
 
b
e
 
e
x
p
l
i
c
i
t
 
a
b
o
u
t
 
"
s
i
m
p
l
i
f
y
.
"

S
o
m
e
 
t
e
a
c
h
e
r
s
 
m
a
y
 
p
r
e
f
e
r
 
t
h
e
 
m
u
l
t
i
-

p
l
i
c
a
t
i
o
n
 
s
t
e
p
 
t
o
 
b
e
 
c
o
m
p
l
e
t
e
d
.

1
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n
m
 
-
 
n

V
i
m
=
7
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2
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c
.

P
r
a
c
t
i
c
e
 
i
n
 
r
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
(
t
h
e
 
e
x
p
r
e
s
s
i
o
n
 
w
h
i
c
h

w
h
e
n
 
a
d
d
e
d
 
t
o
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
x
p
r
e
s
s
i
o
n
,
 
g
i
v
e
s
 
a
 
s
u
m
 
o
f
 
0
)
 
m
a
y
 
h
e
l
p
 
t
h
e
 
s
t
u
d
e
n
t
 
i
n

a
v
o
i
d
i
n
g
 
t
h
e
 
d
a
n
g
e
r
s
 
o
f
 
s
u
b
t
r
a
c
t
i
o
n
.

E
x
a
m
p
l
e
:

K
n
o
w
i
n
g
 
t
h
a
t
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
x
-
 
2

i
(
-
X
)

2
m
a
y
 
h
e
l
p
 
i
n
 
w
r
i
t
i
n
g

x
1

x
1

x
 
-
 
2

a
s
 
1

x
x
 
+
 
1

x
x

1
x

d
.

U
s
e
 
o
f
 
a
d
d
i
t
i
o
a
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
 
o
n
 
a
 
n
u
m
b
e
r
 
l
i
n
e
 
i
s
 
p
o
s
s
i
b
l
e
.

E
x
a
m
p
l
e
:
+ A 1 

P1
 P

2 
P3

 P
4 

1

T
a
k
e
 
s
e
g
m
e
n
t
 
A
B
 
a
n
d
 
d
i
v
i
d
e
 
i
t
 
i
n
t
o

5
 
e
q
u
a
l
 
p
o
k
t
i
o
n
s
.

C
al

l A
, 2

:
an

d
B

,

A
 
q
u
e
s
t
i
o
n
 
c
a
n
 
b
e
 
p
o
s
e
d
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
:

"
W
h
a
t
 
a
r
e
 
t
h
e
 
n
a
m
e
s
 
f
o
r
 
t
h
e
 
p
o
i
n
t
s
 
P
l
,
 
P
2
,
 
P

P
 
9
"

3
1

4
*

1
1

=
 
l
e
n
g
t
h
 
o
f
 
e
a
c
h
 
d
i
v
i
s
i
o
n

5

x,
 y

0

T
h
e
r
e
f
o
r
e
 
x
-
 
y
 
c
a
n

b
e
 
a
d
d
e
d
 
o
r
 
s
u
b
t
r
a
c
t
e
d
 
t
o
 
f
i
n
d
 
n
a
m
e
s
 
f
o
r
 
o
t
h
e
r
 
p
o
i
n
t
s
.

5
x
y

P
1

i
s
 
1

4
.

=
=
4
y
 
+
 
x

5
x
y

5
x
y

5
x
y
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6-



4
.

C
o
m
p
l
e
x
 
f
r
a
c
t
i
o
n
s

a
.

N
u
m
e
r
i
c
a
l
 
e
x
a
m
p
l
e
s
 
c
a
n
 
i
n
t
r
o
d
u
c
e
 
t
h
e
 
t
o
p
i
c

E
x
a
m
p
l
e
:

1
3

2

3
5

+

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
i
s
 
i
s
 
a
 
c
o
m
p
l
e
x
 
f
r
a
c
t
i
o
n

b
e
c
a
u
s
e
 
i
t
 
c
o
n
t
a
i
n
s
 
f
r
a
c
t
i
o
n
s
 
i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r

a
n
d
/
o
r
 
d
e
n
o
m
i
n
a
t
o
r
.

b
.

S
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
c
o
m
p
l
e
x
 
f
r
a
c
t
i
o
n
s
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
b
y
 
m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
n
u
m
e
r
a
t
o
r

a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
b
y
 
t
h
e
 
L
.
C
.
M
.
 
o
f
 
a
l
l
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
s
.

P
o
i
n
t
 
t
h
i
s
 
o
u
t
 
a
s
 
a
 
u
s
e
 
o
f

t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
o
n
e
.

(
1

4
3
/

(
2
2

3
5
)

3
0
 
-
 
3
(
1
5
)
 
+
 
2
(
2
0
)

2
5

(
-
3
5
 
+
t
n
.
)

(
2
7

3
5
)

3
(
1
2
)
 
+
 
5
(
1
0
)

8
6

x
0

a

c
.

A
n
o
t
h
e
r
 
m
e
t
h
o
d
 
o
f
 
a
p
p
r
o
a
c
h
 
i
s
 
t
o
 
c
a
r
r
y
 
o
u
t
 
t
h
e
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s

i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
a
n
d
 
t
h
e
n
 
d
i
v
i
d
e
.

1
a
x
 
+
 
1

a
 
+
- x
 
=

x
=
 
a
x
 
+

1
a
x
 
+
 
1

a
 
-

a
x

1
x

a
x
 
-
 
1

a
x
 
-
 
1

C
.

S
e
n
t
e
n
c
e
s
 
c
o
n
t
a
i
n
i
n
g
 
f
r
a
c
t
i
o
n
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
 
(
i
n
c
l
u
d
i
n
g
 
d
e
c
i
m
a
l
s
)

1
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
t
h
e
 
L
.
C
.
M
.
 
o
f
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
i
s
 
o
n
e
 
m
e
t
h
o
d
 
o
f
 
a
p
p
r
o
a
c
h
.

T
h
i
s
 
i
s
 
a

u
s
e
 
o
f
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
e
q
u
a
l
i
t
y
 
(
o
r
 
i
n
e
q
u
a
l
i
t
y
)
.



1
2

8
E
x
a
m
p
l
e
 
#
1
:

x
x

-_
1

2
4

x
-

x
(
)
 
2
4

1

3
x
 
-
 
2
x
 
=
 
3

x
=
 
3

E
x
a
m
p
l
e
 
#
2
:

.
5
y
 
-
 
1
.
4
y
 
=
 
.
9

1
0
 
(
.
5
i
;
 
-
 
1
.
4
y
)
 
=
 
1
0
 
(
.
9
)

S
e
n
t
e
m
e
s
 
c
o
n
t
a
i
n
i
n
g
 
d
e
c
i
m
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
 
c
a
n
 
a
l
s
o
 
b
e
 
r
e
w
r
i
t
t
e
n
 
a
s
 
f
r
a
c
t
i
o
n
s
.

E
x
a
q
p
l
e
 
#
1
:

5
1
4

9
T
.
6

=

10
Y

Y
)

=
(9 3-

10

E
x
a
m
p
l
e

2
:

- 
+

 2
 <

-3
N
o
t
e
:

#
n -
5

T
h
i
s
 
i
s
 
a
n
 
o
p
p
o
r
t
u
n
i
t
y
 
t
o

r
e
e
m
p
h
a
s
i
z
e
 
w
h
e
n
 
t
h
e
 
o
r
d
e
r
 
o
f

(
-
5
)
 
O
R
 
9
>

(
-
5
)
 
(
-
3
)

i
n
e
q
u
a
l
i
t
y
 
i
s
 
r
e
v
e
r
s
e
d
.

D
i
s
t
r
i
b
u
t
i
n
g
,
 
t
h
e
n
 
a
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
i
s
 
s
o
m
e
t
i
m
e
s
 
p
r
e
f
e
r
r
e
d
 
b
y

t
h
e

s
t
u
d
e
n
t
s
.

E
x
a
m
p
l
e
:

3
a

2
0

8
1
0

3 2
0

1
6
)
a

3
.
(
5
 
-

4)
a

2
0

4
0

k



da
re

.,

n
4
2
_

-
2
0

2
 
-
 
3
=
 
6

a=
- .20

2
0

2
.

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n
,
 
d
e
f
i
n
e
r
a
t
i
o
;
 
d
e
f
i
n
e
 
p
r
o
p
o
r
t
i
o
n

A
 
r
a
t
i
o
 
m
a
y
,
 
b
e
 
d
e
f
i
n
e
d
a
s
 
a
 
r
a
t
i
o
n
i
a
 
n
u
m
b
e
r
 
o
r
 
a
 
r
a
t
i
o
n
a
l

e
x
p
r
e
s
s
i
o
n
.

a
.

T
r
y
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
d
e
v
e
l
o
p

f
a
m
i
l
i
a
r
i
t
y
 
i
n
 
r
e
c
o
g
n
i
z
i
n
g
a
 
p
r
o
p
o
r
t
i
o
n
 
a
s
 
t
w
o
 
r
a
t
i
o
s

s
e
t
 
e
q
u
a
l
 
t
o
 
o
n
e
 
a
n
o
t
h
e
r
.

T
h
e
 
"
p
r
o
d
u
c
t
 
o
f
m
e
a
n
s
 
=
 
p
r
o
d
u
c
t
 
o
f
 
e
x
t
r
e
m
e
s
"
 
m
e
t
h
o
d
 
o
f

s
o
l
v
i
n
g
 
a
 
p
r
o
p
o
r
t
i
o
n
 
i
s

v
e
r
y
 
u
s
e
f
u
l
 
i
n
 
s
o
l
u
t
i
o
n
 
o
f
 
s
o
m
e
 
f
o
r
m
u
l
a
s
.

E
x
a
m
p
l
e
:

S
o
l
v
e
 
f
o
r
 
r
:

F
t

W
7
2

g
r

g
r
 
P
t
 
=
 
v
2
W

r
v
2
W

=
g
 
P
t

N
on

e 
of

 th
e 

va
ri

ab
le

s
=

 0

b
.

N
U
m
e
r
i
c
a
l
 
e
x
a
m
p
l
e
s
 
u
s
i
n
g
 
"
p
r
o
d
u
c
t
o
f
 
m
e
a
n
s
 
=
 
p
r
o
d
u
c
t
 
o
f
 
e
x
t
r
e
m
e
s
"
c
a
n
 
g
i
v
e
 
s
t
u
d
e
n
t
s

p
r
a
c
t
i
c
e
 
i
n
 
r
e
c
o
g
n
i
z
i
n
g
 
p
r
o
p
o
r
t
i
o
n
s
.

E
x
a
m
p
l
e
:

I
s
 
7

3
1
2

3

N
O
1
 
b
e
c
a
u
s
e

7
5
 
t
 
1
2

3

c
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
p
r
o
p
o
r
t
i
o
n
s
 
h
a
v
e
b
e
e
n
 
u
s
e
d
 
o
f
t
e
n
 
i
n
 
p
r
e
v
i
o
u
s

w
o
r
k
.

E
x
a
m
p
l
e
s
 
a
r
e
:

S
c
a
l
e
 
d
r
a
w
i
n
g
,

p
e
r
 
c
e
n
t
 
p
r
o
b
l
e
m
s
,
 
s
i
m
i
l
a
r
 
t
r
i
a
n
g
l
e
s
p
r
o
b
l
e
m
s
.

3
.

D
i
v
i
s
i
o
n
 
b
y
 
0
.

a
.

"
P
r
o
v
e
"
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t

2
 
=
 
1
.

R
a
v
e
 
t
h
e
m
 
t
r
y
 
t
o
 
p
i
c
k
o
u
t
 
t
h
e
 
f
a
l
l
a
c
y
 
i
n
 
t
h
e
 
f
o
l
l
o
w
-

i
n
g
 
s
e
q
u
e
n
c
e
 
o
f
 
s
t
e
p
s
:

-
 
3
9
 
-



a
 
=
 
b

A
s
s
u
m
e

a
2
=
 
a
b

M
u
l
t
i
p
l
y
 
e
q
u
a
t
i
o
n
 
b
y
 
b

s
2

b
2
 
=
 
a
b

b
2

S
u
b
t
r
a
c
t
 
b
2
 
f
r
o
m
 
b
o
t
h
 
s
i
d
e
s

(
a

b
)
 
(
a
 
+
 
b
)
 
=
 
b
(
a

b
)

F
a
c
t
o
r

(
a
 
+
 
b
)
 
=
 
b

D
i
v
i
d
e
 
b
o
t
h
 
s
i
d
e
s
 
b
y
 
a
-
b

S
i
n
c
e
 
a
 
=
 
b

b
b
 
=
 
b

S
u
b
s
t
i
t
u
t
e
 
b
y
 
a
s
s
u
m
p
t
i
o
n

b
D
i
v
i
d
e
 
b
y
 
b

2
 
=
 
1

b
.

T
h
i
s
 
c
a
n
 
l
e
a
d
 
i
n
t
o
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
e
x
t
r
a
n
e
o
u
s
 
r
o
o
t
s
 
o
f
a
n
 
e
q
u
a
t
i
o
n
,
 
i
f
 
t
h
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e

t
h
e
 
f
o
l
l
o
w
i
n
g
 
b
a
d
k
g
r
o
u
n
d
:

(
1
)

I
f
 
a
b
 
=
 
0
 
t
h
e
n
 
a
=
 
0
 
o
r
 
b
 
=
 
0

(
2
)

D
i
v
i
s
i
o
n
 
b
y
 
0
 
i
s
 
u
n
d
e
f
i
n
e
d

(
3
)

S
o
l
u
t
i
o
n
 
o
f
 
r
a
t
i
o
n
a
l
 
e
q
u
a
t
i
o
n
s

(
4
)

S
o
m
e
 
w
o
r
k
 
w
i
t
h
 
f
i
n
d
i
n
g
 
r
o
o
t
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
w
h
i
c
h
 
m
u
s
t
 
s
a
t
i
s
f
y
m
o
r
e
 
t
h
a
n
 
o
n
e
 
c
o
n
d
i
-

t
i
o
n
 
(
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
s
e
t
s
)

M
d
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
b
o
t
h
 
m
e
M
b
e
r
s
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
b
y
 
a
 
n
o
n
-
z
e
r
o
.
n
u
m
b
e
r
.

(5
)

E
x
a
m
p
l
e
:

1
2

3
01

11
0

M
U
l
t
i
p
l
y
 
e
q
u
a
t
i
o
n
 
b
y
 
(
x

2
)
 
(
x
 
+
 
2
)
.

T
h
i
s
 
i
s
 
d
e
f
i
n
e
d
 
i
n
 
t
h
i
s
 
p
r
o
b
l
e
m
 
o
n
l
y
 
w
h
e
n

x
2
 
o
r
 
-
2
.

-4
0-



2
3

-
4
)

(
x
2

'
*
)
-
 
-
1

x( 
2

x
4
1

1
2
 
-
 
3
(
x

2
)
 
=
 
-
x
2

4

x
2

-
 
3
x

2
 
=
 
0

a
n
d

x
2

o
r
,
 
-
2

(
x

2
)
 
(
x

l
)
 
=
 
0

a
n
d
 
x

2
o
r
,
 
-
2

T
h
e
 
s
o
l
u
t
i
o
n
 
s
e
t
 
i
s
 
o
n
l
y
 
1
 
r
a
t
h
e
r
 
t
h
a
n
 
1
 
a
n
d

2
.

A
 
c
h
e
c
k
 
o
f
 
a
l
l
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
 
w
i
l
l
 
s
h
o
w
 
t
h
a
t

2
 
g
i
v
e
s
 
a
n
 
u
n
d
e
f
i
n
e
d
 
e
x
p
r
e
s
s
i
o
n
.

D
.

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g

1
.

A
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
(
a
n
d
 
i
n
e
q
u
a
l
i
t
i
e
s
)
 
u
s
i
n
g
 
r
a
t
i
o
n
a
l
n
u
m
b
e
r
s

I
n
t
r
o
d
u
c
e
 
p
r
o
b
l
e
m
s
 
r
e
q
u
i
r
i
n
g
 
f
r
a
c
t
i
o
n
a
l
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s
.

D
r
a
w
 
o
n
 
t
h
e
 
u
s
e
 
o
f
 
p
r
o
p
o
r
t
i
o
n
s
,

p
e
r
c
e
n
t
s
,
 
i
d
e
a
s
 
f
r
o
m
 
s
c
a
l
e
 
d
r
a
w
i
n
g
s
,
 
t
h
e
 
s
c
i
e
n
c
e
 
c
l
a
s
s
,

e
t
c
.

E
x
a
m
p
l
e
 
4
1
:

A
 
p
l
a
n
e
 
t
r
a
v
e
l
s
 
1
,
2
0
4
 
m
i
l
e
s
 
i
n
 
3
1
i
 
h
o
u
r
s
.

H
o
w
 
f
a
r
 
w
i
l
l
 
i
t
 
t
r
a
v
e
l
 
i
n
 
4
1
i
 
h
o
u
r
s

t
r
a
v
e
l
i
n
g
 
a
t
 
t
h
e
 
s
a
m
e
 
r
a
t
e
?

E
x
a
m
p
l
e
 
4
2
:

A
 
b
o
y
 
m
i
c
e
i
v
e
d
 
8
0
%
,
 
8
2
%
,
 
7
4
%
o
n
 
t
h
r
e
e
 
t
e
s
t
s
.

W
h
a
t
 
m
a
r
k
 
m
u
s
t
 
h
e
 
r
e
c
e
i
v
e
o
n

t
h
e
 
f
o
u
r
t
h
 
t
e
s
t
 
t
o
 
h
a
v
e
 
a
t
 
l
e
a
s
t
 
a
n
 
8
1
%
 
a
v
e
r
a
g
e
?

2
.

C
h
a
n
g
i
n
g
 
s
u
b
j
e
c
t
 
o
f
 
a
 
f
o
r
m
u
l
a

U
s
e
 
o
f
 
f
o
r
m
u
l
a
s
 
f
r
o
m
 
t
h
e
 
s
c
i
e
n
c
e
s

c
a
n
 
b
e
 
m
a
d
e
 
w
h
i
c
h
 
c
o
n
t
a
i
n
 
r
a
t
i
o
n
a
l
 
e
x
p
r
e
s
s
i
o
n
s
.

E
x
a
m
p
l
e
:

c
a
n

i
s
 
a
 
f
o
r
m
u
l
a
 
f
r
o
m
 
e
l
e
c
t
r
i
c
a
l
 
m
e
a
s
u
r
e
m
e
n
t
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
h
a
n
g
e

R
n
r

t
h
e
 
s
u
b
j
e
c
t
 
f
r
o
m
 
C
 
t
o

e
,
 
n
,
 
R
,
 
r
.

-
4
1
-



V
.

I
r
r
a
t
i
o
n
a
l
 
N
u
m
b
e
r
s

A
.

I
n
t
r
o
d
u
c
t
i
o
n
 
-
 
W
h
a
t
 
i
s
 
a
n
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
?

T
o
 
a
n
s
w
e
r
 
t
h
i
s
 
q
u
e
s
t
i
o
n
,
 
c
o
m
p
a
r
i
s
o
n
s
 
c
a
n
 
b
e
 
m
a
d
e
 
t
o
 
t
h
e
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

1
.

a
.

A
 
p
o
s
s
i
b
l
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r

i
s
 
t
h
a
t
 
i
t
 
i
s
 
a
n
 
i
n
f
i
n
i
t
e
 
d
e
c
i
m
a
l

e
x
p
a
n
s
i
o
n
 
w
h
i
c
h
 
c
a
n
 
b
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
a
 
r
e
p
e
a
t
i
n
g
 
(
o
r
 
t
e
r
m
i
n
a
t
i
n
g
)
 
d
e
c
i
m
a
l
.

E
x
a
m
p
l
e
:

4
.
2
7
2
7
0

=
 
N
,
 
N
 
i
s
 
r
a
t
i
o
n
a
l
.

T
o
 
s
h
o
w
 
t
h
a
t
 
t
h
i
s
 
e
g
r
e
s
s
 
w
i
t
h
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
N
 
=

,

a
,
 
b
 
i
n
t
e
g
e
r
s
,
 
b

0
,
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
m
e
t
h
o
d
 
c
a
n

u

b
e
 
p
r
a
c
t
i
c
e
d
 
b
y
 
s
t
u
d
e
n
t
s
.

E
x
a
m
p
l
e
:

M
u
l
t
i
p
l
y
 
b
y
 
t
h
e
 
p
o
w
e
r
 
o
f
 
t
e
n
 
c
o
i
n
c
i
d
i
n
g
 
w
i
t
h
 
t
h
e

n
u
m
 
b
e
r
 
o
f
 
d
i
g
i
t
s
 
b
e
i
n
g
 
r
e
p
e
a
t
e
d
.

1
0
0
 
N
 
=
 
4
2
7
.
2
7
2
7
.
.
.

N
 
=

4
.
2
7
2
7
.
.
.

S
u
b
t
r
a
c
t
 
t
o
 
g
e
t
:
 
-
0
7
-
=
 
4
2
3
.

t
h
e
n
 
N

2
6
 
g
 
,

w
i
t
h
 
1
1
,
 
4
7
 
i
n
t
e
g
e
r
s
.

b
.

G
o
i
n
g
 
f
r
o
m
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
w
o
 
i
n
t
e
g
e
r
s
 
t
o
 
t
h
e
 
r
e
p
e
a
t
i
n
g
 
d
e
c
i
m
a
l
 
f
o
r
m
 
c
a
n
 
b
e
 
u
s
e
d

a
s
 
p
r
a
c
t
i
c
e
 
i
n
 
d
i
v
i
s
i
o
n
.

8
E
x
a
m
p
l
e
:

=
 
1
:
4
2
8
3
7
.
.
.

2
.

I
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
a
r
e
 
t
h
e
n
 
n
u
m
b
e
r
s
 
t
h
a
t
 
h
a
v
e
 
a
 
n
o
n
-
r
e
p
e
a
t
i
n
g
 
p
a
t
t
e
r
n
 
i
n
 
a
n
 
i
n
f
i
n
i
t
e

d
e
c
i
m
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
.

"
H
o
w
 
i
s
 
o
n
e
 
f
o
r
m
e
d
?
"
 
m
a
y
 
b
e
 
a
 
q
u
e
s
t
i
o
n
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
s
.



a
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
i
n
f
i
n
i
t
e
 
d
e
c
i
m
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s
 
w
h
i
c
h
 
h
a
v
e
 
a
 
p
a
t
t
e
r
n
 
b
u
t
 
n
o
t
 
a

r
e
p
e
a
t
i
n
g
 
o
n
e
.

E
x
a
m
p
l
e
:

.
2
8
2
8
8
2
8
8
8
.
.
.

b
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
1
M
 
i
s
 
i
r
r
a
t
i
o
n
a
l
 
e
v
e
n
 
t
h
o
u
g
h
 
i
t
 
i
s
 
u
s
u
a
l
l
y
 
m
r
a
c
i
e
n
t
l
 
b
y
 
a
 
r
a
t
i
o
n
a
l

n
u
M
b
e
r
:

2
2

o
r
 
3
.
1
4
.

7

3
.

C
o
n
s
t
r
u
c
t
 
(
l
w
 
s
t
r
a
i
g
h
t
-
e
d
g
e
 
a
n
d
 
c
o
m
p
a
s
s
)
 
a
 
o
n
e
-
u
n
i
t
 
s
q
u
a
r
e
 
o
n
 
a
 
n
u
m
b
e
r
 
l
i
n
e
.

U
s
i
n
g
 
t
h
e

c
o
m
p
a
s
s
,
 
m
a
r
k
 
o
f
f
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
d
i
a
g
o
n
a
l
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
.

F
r
o
m
 
t
h
e
 
P
y
t
h
a
g
o
r
e
a
n

t
h
e
o
r
e
m
-
-
w
h
i
c
h
 
m
o
s
t
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
i
n
 
t
h
e
i
r
 
b
a
c
k
g
r
o
u
n
d
s
-
-
t
h
e
 
p
o
i
n
t
 
m
a
r
k
e
d
 
P
 
o
n
 
t
h
e

d
i
a
g
r
a
m
 
i
s
 
t
h
e
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
V
E

I
t
 
i
s
 
i
r
r
a
t
i
o
n
a
l
 
b
e
c
a
u
s
e
 
n
o
 
m
a
t
t
e
r
 
h
o
w
 
m
a
n
y
 
r
a
t
i
o
n
a
l
 
d
i
v
i
s
i
o
n
s
 
a
r
e
 
m
a
d
e
,
 
P
 
d
o
e
s
 
n
o
t

c
o
r
r
e
s
p
o
n
d
 
t
o
 
t
h
e
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
a
n
y
 
o
f
 
t
h
e
m
.

M
e
n
t
i
o
n
 
c
a
n
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
d
i
l
e
m
m
a
 
o
f
 
t
h
e
 
P
y
t
h
a
g
o
r
e
a
n
s
 
w
h
e
n
 
t
h
e
y
 
f
o
u
n
d
 
t
h
e
 
i
n
c
o
m
m
e
n
s
u
r
-

a
b
i
l
i
t
y
 
o
f
V
T
 
S
e
c
r
e
c
y
 
s
u
r
r
o
u
n
d
e
d
 
t
h
e
 
d
i
s
c
o
v
e
r
y
.

F
o
r
 
m
o
r
e
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
 
t
h
e

P
y
t
h
a
g
o
r
e
a
n
 
c
u
l
t
,
 
s
e
e
 
(
7
)
 
P
.
 
2
2
8
-
2
3
2
.

4
.

W
i
t
h
 
a
 
v
e
r
y
 
a
b
l
e
 
c
l
a
s
s
,
 
a
n
 
a
l
g
e
b
r
a
i
c
 
i
n
d
i
r
e
c
t
 
p
r
o
o
f
 
t
h
a
t
l
i
i
s
 
i
r
r
a
t
i
o
n
a
l
 
m
a
y
 
b
e
 
p
o
s
s
i
b
l
e
.

R
e
f
e
r
 
t
o
 
a
n
y
 
A
l
g
e
b
r
a
 
2
 
t
e
x
t
.

4
3



5
.

T
h
e
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
r
e
a
l
 
n
u
M
b
e
r
 
s
y
s
t
e
m
 
i
s
 
a
c
c
o
m
p
l
i
s
h
e
d
 
w
i
t
h
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

T
h
e

s
t
u
d
e
n
t
s
 
m
a
y
 
a
p
p
r
e
c
i
a
t
e
 
t
h
e
 
c
o
m
p
l
e
t
i
o
n
 
a
t
 
t
h
i
s
 
s
t
a
g
e
,
 
e
s
p
e
c
i
a
l
l
y
 
a
f
t
e
r
 
s
e
e
i
n
g
 
t
h
e

r
e
l
a
t
i
o
n
s
h
i
p
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
.

6
.

L
i
s
t
e
d
 
b
e
l
o
w
 
a
r
e
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
W
h
i
c
h
 
a
r
e
 
i
d
e
n
t
i
c
a
l
 
w
i
t
h

t
h
o
s
e
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
:

a
.

T
h
e
 
s
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
i
s
 
c
l
o
s
e
d
 
u
n
d
e
r
 
a
d
d
i
t
i
o
n
.

b
.

T
h
e
 
s
e
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
 
i
s
 
c
l
o
s
e
d
 
u
n
d
e
r
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n
.

c
.

T
h
e
 
c
o
m
m
u
t
a
t
i
v
e
 
l
a
w
 
o
f
 
a
d
d
i
t
i
o
n
 
h
o
l
d
s
.

d
.

T
h
e
 
a
s
s
o
c
i
a
t
i
v
e
 
l
a
w
 
o
f
 
a
d
d
i
t
i
o
n
 
h
o
l
d
s
.

e
.

Z
e
r
o
 
i
s
 
t
h
e
 
a
d
d
i
t
i
v
e
 
i
d
e
n
t
i
t
y
.

f
.

E
v
e
r
y
 
r
e
a
l
 
n
u
m
b
e
r
 
x
 
h
a
s
 
a
n
 
a
d
d
i
t
i
v
e
 
i
n
v
e
r
s
e
,
 
-
x
.

g
.

T
h
e
 
c
o
m
m
u
t
a
t
i
v
e
 
l
a
w
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
h
o
l
d
s
.

h
.

T
h
e
 
a
s
s
o
c
i
a
t
i
v
e
 
l
a
w
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
h
o
l
d
s
.

i
.

T
h
e
 
n
u
m
b
e
r
 
I
 
i
s
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
v
e
 
i
d
e
n
t
i
t
y
.

j
.

E
v
e
r
y
 
r
e
a
l
 
n
u
m
b
e
r
 
x
,
 
e
x
c
e
p
t
 
z
e
r
o
,
 
h
a
s
 
a
 
m
u
l
t
i
p
l
i
c
a
t
i
v
e
 
i
n
v
e
r
s
e
,

k
.

T
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
l
a
w
 
o
f
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
v
e
r
 
a
d
d
i
t
i
o
n
 
h
o
l
d
s
.

B
.

O
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s

1
.

T
e
r
m
i
n
o
l
o
g
y

1. rc

a
.

R
a
d
i
c
a
l
,
 
r
a
d
i
c
a
n
d
,
 
r
o
o
t
 
o
f
 
a
 
n
u
M
b
e
r
,
 
p
r
i
n
c
i
p
a
l
 
s
q
u
a
r
e
 
r
o
o
t
,
 
r
a
d
i
c
a
l
 
s
i
g
n
,
 
i
n
d
e
x

a
r
e
 
v
o
c
a
b
u
l
a
r
y
 
w
o
r
d
s
 
i
l
i
t
h
 
w
h
i
c
h
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
f
a
m
i
l
i
a
r
.

b
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
t
h
e
 
s
y
m
b
o
l
l
r
-
'
 
r
e
f
e
r
s
 
t
o
 
t
h
e
 
p
o
s
i
t
i
v
e
 
(
p
r
i
n
c
i
p
a
l
)

s
q
u
a
r
e
 
r
o
o
t
 
o
n
l
y
.

I
n
d
i
c
e
s
 
o
t
h
e
r
 
t
h
a
n
 
2
 
c
a
n
 
b
e
 
i
n
t
r
o
d
u
c
e
d
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
4
t
-
-
-

i
s
 
w
r
i
t
t
e
n
 
a
s
.
 
A
n
y
 
i
n
d
e
x
 
o
t
h
e
r
 
t
h
a
n
 
2
 
h
a
s
 
t
o
 
b
e
 
d
e
s
i
g
n
a
t
e
d
:

e
t
c
.

c
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
p
e
r
a
t
i
o
n
 
i
s
 
d
e
f
i
n
e
d
 
(
i
n
 
t
h
i
s
 
c
o
u
r
s
e
)
 
f
o
r
 
n
o
n
-
n
e
g
a
t
i
v
e

n
u
m
b
e
r
s
 
o
n
l
y
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
r
y
 
t
o
 
f
i
n
d
 
t
h
e
 
y
C
9
 
r
P
r
e
7
r
7
g
r
a
e
f
i
n
i
t
i
o
n
 
i
s

u
n
d
e
r
s
t
o
o
d
.

d
.

I
n
 
s
o
m
e
 
t
e
x
t
s
 
"
b
r
e
-
V
 
i
s
 
d
e
f
i
n
e
d
 
t
o
 
b
e
 
l
a
l

(
t
h
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
a
)
 
t
o
 
t
a
k
e
 
c
a
r
e

o
f
 
t
h
e
 
c
a
s
e
 
w
h
e
r
e

a
m
a
y
 
b
e
 
n
e
g
a
t
i
v
e
.

I
n
 
o
t
h
e
r
s
,
 
t
h
i
s
 
d
i
f
f
i
c
u
l
t
y
 
i
s
 
o
v
e
r
c
o
m
e
 
b
y

a
l
l
o
w
i
n
g
 
o
n
l
y
 
n
o
n
-
n
e
g
a
t
i
v
e
 
v
a
l
u
e
s
 
f
o
r

a
.

I
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
b
y
 
t
h
e
s
e
 
w
r
i
t
e
r
s
 
t
h
a
t

t
h
e
 
f
o
r
m
e
r
 
a
p
p
r
o
a
c
h
 
b
e
 
u
s
e
d
 
s
o
 
t
h
e
 
r
e
p
l
a
c
e
m
e
n
t
 
s
e
t
 
f
o
r
 
v
a
r
i
a
b
l
e
s
 
c
a
n
 
b
e
 
a
l
l
 
r
e
a
l

n
u
M
b
e
r
s
.

E
x
a
m
p
l
e
:

-
N
/
2
5
m
2
n
4

=
-
5
1
m
i
n
2



,

41
1,

11
0.

.4
01

1M
IS

O
M

M
IO

M
P

W
W

W
W

W
W

.
71

V
ia

rle
ln

r.
.7

1r
O

X
 ta

tla
tIM

IC
Y

N
o
t
e
:

T
h
e
 
n
2
 
d
o
e
s
n
'
t
 
h
a
v
e
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d

i
n
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
s
i
g
n
s
 
s
i
n
c
e

i
t
 
i
s
 
a
l
r
e
a
d
y

p
o
s
i
t
i
v
e
 
b
e
c
a
u
s
e
 
i
t
 
i
s
 
s
q
u
a
r
e
d
.

e
.

A
n
 
n
t
h
,
r
o
o
t
o
f
 
a
 
n
u
M
b
e
r
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
t
h
o
u
g
h
t
 
o
f
a
s
 
t
h
e
 
i
n
v
e
r
s
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
t
a
k
i
n
g

t
h
e
 
n
t
"
 
p
o
w
e
r
.

E
x
a
m
p
l
e
:

3
2
=
 
9
 
a
n
d
)
5
-
=
3
 
b
u
t

(
-
3
)
2

=
 
9
 
a
n
d
)
(
7
9
.
-
 
=
 
3
 
A
 
.
3

2
.

F
i
n
d
i
n
g
 
a
 
s
q
u
a
r
e
 
r
o
o
t

a
.

N
e
w
t
o
n
'
s
 
m
e
t
h
o
d

(
1
)

T
h
i
s
 
m
e
t
h
o
d
 
c
o
u
l
d
 
b
e
 
r
e
f
e
r
r
e
d

t
o
 
a
s
 
t
h
e
 
e
s
t
i
m
a
t
e
,
 
d
i
v
i
d
e
 
a
n
d
a
y
e
r
a
g
e
 
m
e
t
h
o
d
 
o
f

f
i
n
d
i
n
g
 
a
 
s
q
u
a
r
e
 
r
o
o
t
.

I
t
 
i
s
 
b
a
s
e
d
 
o
n
 
t
h
e
 
p
r
i
n
c
i
p
l
e
 
t
h
a
t
y
o
u
 
a
r
e
 
l
o
o
k
i
n
g
 
f
o
r

a
 
n
u
m
b
e
r
 
t
o
 
b
e
 
u
s
e
d
 
a
s
 
a
 
f
a
c
t
o
r
 
t
w
i
c
e
.

T
h
i
s
 
f
a
c
t
o
r
 
i
s
 
t
h
e
n
 
t
h
e

s
q
u
a
r
e
 
r
o
o
t
 
o
f

t
h
e
 
n
u
m
b
e
r
.

D
u
e
 
t
o
 
i
t
s
 
r
e
l
i
a
n
c
e
 
o
n
 
d
e
f
i
n
i
t
i
o
n
s
,
 
i
t
s
e
e
m
s
 
t
o
 
s
t
a
y
 
w
i
t
h
 
t
h
e

s
t
u
d
e
n
t
 
l
o
n
g
e
r
 
t
h
a
n
 
t
h
e
 
m
e
t
h
o
d
 
m
e
n
t
i
o
n
e
d

i
n
 
b
.

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
2
8
.

T
a
k
e
 
a
n
 
e
s
t
i
m
a
t
e

-
 
t
h
i
s
 
i
s
 
g
o
o
d
 
p
r
a
c
t
i
c
e

f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
t
o
 
e
s
t
i
m
a
t
e
.

S
a
y
 
5
.
2
.

T
h
e
n
 
d
i
v
i
d
e
 
i
n
t
o
 
t
h
e
 
n
u
m
b
e
r
.

5
.
3
8

5
.
2
 
7
1
7
7
-

T
h
e
n
 
a
v
e
r
a
g
e
 
t
h
e
 
f
a
c
t
o
r
s
.

2
6
 
0

2
 
0
0

5
.
2
 
a
n
d
 
5
.
3
8

1
 
5
6

.
4
4
0

5
.
2
 
+
 
5
.
3
8
 
=
 
5
.
2
9

.

4
1
6

5
.
2
9
 
t
h
e
n
 
p
r
o
v
i
d
e
s
 
t
h
e
 
n
e
x
t
 
e
s
t
i
m
a
t
e
.

T
h
i
s
 
c
a
n
 
b
e
 
c
a
r
r
i
e
d
 
o
u
t
 
t
o

a
s

m
a
n
y
 
d
e
c
i
m
a
l
 
p
l
a
c
e
s
 
a
s
 
a
c
c
u
r
a
c
y
 
d
e
m
a
n
d
s
.

T
h
i
s
 
p
r
o
v
i
d
e
s
 
g
o
o
d
 
a
r
i
t
h
m
e
t
i
c

p
r
a
c
t
i
c
e
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
.

I
t
'
s
 
a
 
l
e
n
g
t
h
y
 
p
r
o
c
e
d
u
r
e
,
 
h
o
w
e
v
e
r
,

s
o

d
o
n
'
t
 
a
s
s
i
g
n
 
t
o
o
 
m
a
n
y
 
p
r
o
b
l
e
m
s
.

(
2
)
 
A
 
t
h
o
r
o
u
g
h
 
d
i
s
c
u
s
s
i
o
n
 
o
f
t
h
i
s
 
m
e
t
h
o
d
 
c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
(
1
4
)
p
.
 
3
2
6
-
3
3
2
.

(
3
)

U
s
e
 
o
f
 
a
 
d
e
s
k
 
c
a
l
c
u
l
a
t
o
r
 
t
o
 
m
a
k
e
 
t
h
e
 
c
o
m
p
u
t
a
t
i
o
n
s

i
n
 
c
l
a
s
s
 
c
a
n
 
b
e
 
s
h
o
w
n
 
a
s
 
a
n

a
i
d
 
i
n
 
s
o
l
v
i
n
g
 
p
r
o
b
l
e
m
s
.



b
.

A
n
o
t
h
e
r
 
a
l
g
o
r
i
t
h
m
 
f
o
r
 
c
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
a
 
n
u
m
b
e
r
.

(
1
)

T
h
i
s
 
m
e
t
h
o
d
 
i
s
 
b
a
s
e
d
 
o
n
 
f
i
n
d
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f

a
n
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
.

W
o
r
k
 
a
 
n
u
m
e
r
i
c
a
l
 
a
n
d
 
a
l
g
e
b
r
a
 
p
r
o
b
l
e
m
 
s
i
d
e
 
b
y
 
s
i
d
e
:

(
a
 
+
 
b
 
)
2

=
a
2
 
+
 
2
a
b

+
b
2

a
1
a
2

+
 
2
a
b
 
+
 
b
2

a
2

2
a
 
+
 
b

2
a
b
 
+
 
b
2

b
2
a
b
 
+
 
b
2

(
4
6
)
2

=
 
1
6
0
0
 
+
 
4
8
0

3
6

4
0
 
+
 
6

4
0
 
1
1
6
0
0
 
+
 
4
8
0
 
+
 
3
6

1
1
6
0
0

2
4
8
0
 
+
 
3
6

6
 
4
8
0
 
+
 
3
6

4
 
6

o
r
 
2
1
1
6
 
=

m
r
=

4
1
2
1
1
6

1
6

8
6
1
3
1
6

6
 
5
1
6

(
2
)

T
h
e
 
a
c
t
u
a
l
 
c
o
m
p
u
t
a
t
i
o
n
s
 
a
r
e
 
n
o
t
 
d
i
f
f
i
c
u
l
t
 
t
o
 
d
o
 
b
u
t
 
g
e
n
e
r
a
l
l
y
 
t
h
e
r
e
 
i
s
n
'
t
 
m
u
c
h

u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
n
 
t
h
e
 
p
a
r
t
 
o
f
 
t
h
e
 
s
t
u
d
e
n
t
s
 
o
n
 
w
h
y
 
i
t
 
w
o
r
k
s
.

F
o
r
 
t
h
i
s
 
r
e
a
s
o
n

t
h
e
 
m
e
t
h
o
d
 
i
n
 
a
.
 
i
s
 
b
e
i
n
g
 
a
d
v
o
c
a
t
e
d
 
i
n
 
r
e
c
e
n
t
 
t
a
x
t
s
.

(
3
)

A
 
d
i
s
c
u
s
s
i
o
n
 
o
n

m
e
t
h
o
d
 
c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
(
1
5
)
 
P
.
 
4
3
2
-
4
3
4
 
a
n
d
 
(
1
1
)
 
P
.
 
3
7
0
-
3
7
3
.

c
.

F
i
n
d
i
n
g
 
s
q
u
a
r
e
 
r
o
o
t
s
 
b
y
 
m
e
a
n
s
 
o
f
 
a
 
t
a
b
l
e

T
h
e
 
s
t
u
d
e
n
t
s
 
g
e
n
e
r
a
l
l
y
 
n
e
e
d
 
n
o
 
h
e
l
p
 
i
n
 
d
o
i
n
g
 
t
h
i
s
!

F
o
r
 
o
t
h
e
r
 
u
s
e
s
 
o
f
 
t
h
e
 
t
a
b
l
e
,
 
s
e
e

d
i
s
c
u
s
s
i
o
n
 
o
n
 
s
i
m
p
l
i
f
y
i
n
g
 
r
a
d
i
c
a
l
s
 
S
e
c
t
i
o
n
 
4
.

d
.

S
q
u
a
r
e
 
r
o
o
t
s
 
b
y
 
f
a
c
t
o
r
i
n
g

S
e
e
 
S
e
c
t
i
o
n
 
4
 
o
n
 
s
i
m
p
l
i
f
y
i
n
g
 
r
a
d
i
c
a
l
s
.

3
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
o
f
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

4
6



a.
H

av
e 

st
ud

en
ts

 tr
y 

to
 g

en
er

al
iz

e 
th

e 
ru

le
s 

fr
os

t e
xa

m
pl

es
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ke
th

e 
fo
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w
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gt
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) 

.1
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1-

=
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2-
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=
25

=
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)

=
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=
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-
=
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3

=
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d 

fi
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du
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 to
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V
W
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V

I 
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vs

-
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d

j
1
5
5
-
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1
#
1
0
R
F
 
=

1
0

5
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2

b.
W

ith
 a

 v
er

yL
ab

le
 c

la
ss

, y
ou

 m
ig

ht
 w

an
t t

o 
br

in
g 

in
 th

e 
id

ea
of

 f
ra

ct
io

na
l e

xp
on

en
ts

,
an

d 
T

T
=

 a
l.

T
he

n 
th

is
 to

pi
c 

ca
n 

be
 ti

ed
 to

ge
th

er
 w

ith
 th

e 
to

pi
c

on
 e

xp
on

en
ts

.
W

he
n 

th
e 

ba
se

 is
 th

e 
sa

m
e 

in
a 

m
ul

tip
lic
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io

n 
pr

ob
le

m
, t

he
 e

xp
on

en
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 c
an

 b
e 
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de

d.

E
xa

m
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e:
If

a
f0
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7
=
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=
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l =
 a

W
he
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th

e 
ba

se
 is

 th
e 

sa
m
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 a
 d

iv
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n 

pr
ob

le
m

, t
he

ex
po

ne
nt

s 
ca

n 
be

 s
ub

tr
ac

te
d.

c.
C

on
st

ru
ct

 (
by

 s
tr

ai
gh

t e
dg

e 
an

d 
co

m
pa

ss
) 

ot
he

r 
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ra
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l n
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ng

m
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lic

at
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E
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m
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1
 
G
e
o
m
e
t
r
i
c
a
l
l
y
:

T
h
i
s
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
s
 
s
o
m
e
t
i
m
e
s
 
s
h
o
w
n
 
i
n
 
t
i
n
 
"
s
p
i
r
a
l
"
 
f
o
r
m
.

et
t,

4
.

S
i
m
p
l
i
f
y
i
n
g
 
R
a
d
i
c
a
l
s

1

a
.

A
 
r
a
d
i
c
a
n
d
 
o
f
 
a
 
s
q
u
a
r
e
 
r
o
o
t
 
i
s
 
c
o
n
s
i
d
e
r
e
d
 
s
i
m
l
i
f
i
e
d
 
i
f
:

(
1
.
)

T
h
e
r
e
 
a
r
e
 
n
o
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
f
a
c
t
o
r
s
 
u
n
d
e
r
 
t
h
e
 
r
a
d
i
c
a
l
 
s
i
g
n
.
-



(
2
)

T
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
i
s
 
r
a
t
i
o
n
a
l
.

T
h
i
s
 
a
l
s
o
 
m
e
a
n
s
 
n
o
 
f
r
a
c
t
i
o
n
s
.

D
i
s
c
u
s
s
i
o
n
 
o
f
:
 
(
1
)

I
f
 
t
h
e
 
r
a
d
i
c
a
n
d
 
i
s
 
f
a
c
t
o
r
e
d
 
c
o
m
p
l
e
t
e
l
y
,
 
a
n
y
 
p
a
i
r
 
o
f
 
f
a
c
t
o
r
s

c
a
n
 
b
e
 
e
x
t
r
a
c
t
e
d

u
s
i
n
g
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n
 
o
f
 
s
q
u
a
r
e
 
r
o
o
t
.

E
x
a
m
p
l
e
:

-
4
5
4
x
A

=
-
J
 
2
3
3
-
3
.
x
.
x
x

=
=

-4
(3

x)
-
J
K
W

=
3
x
.
I
T
I
7
7

(
x
 
'
t
s
 
n
o
n
-
n
e
g
a
t
i
v
e
)

D
i
s
c
u
s
s
i
o
n
 
o
f
:
 
(
2
)

T
o
 
J
u
s
t
i
f
y
 
r
a
t
i
o
n
a
l
i
z
i
n
g
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
,
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
w
o
r
k
 
e
 
I
m
p
l
e
s
 
s
u
c
h
 
a
s
:

1
2

1
,
f
l
r

1
.
4
1
4

a
n
d
-
4
1
-

2
.
7
3
2

a
n
d
 
t
h
e
n
 
'
V
T

g
n

1
.
4
1
4

a
n
d

2
4
r
r
;
 
3
.
4
6
4

2
2

3
3

E
x
a
m
p
l
e
:

3
=

3
3

-
.
1
1

§
7
F

-
N
r
i
"

b
.

S
q
u
a
r
e
 
r
o
o
t
s
 
o
f
 
s
o
m
e
 
n
u
r
l
i
b
e
r
s
 
c
a
n
 
b
e
 
f
o
u
n
d
.
n
o
w
 
t
h
a
t
 
s
i
m
p
l
i
f
y
i
n
g
 
i
s
 
u
n
d
e
r
s
t
o
o
d
:

(
1
)

I
t
 
c
a
n
,
 
b
e
 
s
h
o
w
n
 
t
h
a
t
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
t
a
b
l
e
 
i
s
 
g
o
o
d
 
f
o
r
 
f
i
n
d
i
n
g
 
s
q
u
a
r
e
 
r
o
o
t
s

o
f
 
n
u
m
b
e
r
s
 
o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 
l
i
s
t
e
d
.

E
x
a
m
p
l
e
:

I
f
V
g
-

2
.
2
4
 
a
n
d
-
A
-
6
 
;
4
 
7
.
0
7

t
h
e
n
 
4
-
0
6
 
=

=
l
0
N
5
7
1
 
2
2
,
4

4
-
1
6
7
C
6

=
 
1
0
4
5
0

7
0
.
7

o
r

4
:
7
6
I
 
=
-
1
;
7
1
0

=
1
0
4
4
E
.

.
2
2
4

4
7
5
'
=

5
0
.
1
0
-
2

=
10

-1
4T

6
7
0
7

4
9



(
2
)

S
o
m
e
 
c
o
m
m
o
n
 
a
p
p
r
c
x
i
m
a
t
e
 
s
q
u
a
r
e
 
r
o
o
t
s
 
a
r
e
 
o
f
t
e
n
 
k
n
o
w
n
b
e
c
a
u
s
e
 
o
f
 
r
e
p
e
a
t
e
d
 
u
s
e
.

O
t
h
e
r
 
s
q
u
a
r
e
 
r
o
o
t
s
 
c
a
n
 
b
e
 
c
a
l
c
u
l
a
t
e
d
 
f
r
o
m
 
t
h
e
 
c
o
m
m
o
n
 
o
n
e
s
.

E
x
a
m
p
l
e
r
N
5
-
1
 
1
.
4
1
4

-
4
7
1
 
1
.
7
3
1

4
7
T
i

=
4
7
5
I

=
5
J
3
 
A
 
5
-
1
.
7
3
2

=
 
8
.
6
6
0

c
.

F
a
c
i
o
r
s
 
a
r
e
 
n
e
e
d
e
d
 
t
o
 
s
i
m
p
l
i
f
y
 
a
 
r
a
d
i
c
a
n
d
.

E
x
a
m
p
l
e
:

h

a
2

+
b
i

A
 
a
 
+
 
b

b
e
c
a
u
s
e
 
(
a
 
+
b
)
2

5
.

A
d
d
i
t
i
o
n
 
a
n
d
 
S
u
b
t
r
a
c
t
i
o
n

a
2

+
b
2

a
.

O
n
e
 
a
p
p
r
o
a
c
h
 
i
s
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
t
h
i
n
k
 
o
f
 
r
a
d
i
c
a
l
s
w
i
t
h
 
t
h
e
 
s
a
m
e
 
r
a
d
i
c
a
n
d
s
 
a
s

l
i
k
e
 
t
e
r
m
s
,
 
a
n
d
 
t
h
o
s
e
 
w
i
t
h
 
d
i
f
f
e
r
e
n
t
 
r
a
d
i
c
a
n
d
s
 
a
s
 
u
n
l
i
k
e
 
t
e
r
m
s
.

T
h
e
y
 
c
a
n
 
t
h
e
n

a
p
p
l
y
 
r
u
l
e
s
 
o
f
 
a
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
i
a
c
t
i
o
n
 
o
f
A
l
g
e
b
r
a
i
c
 
t
e
r
m
s
,
 
b
y
 
a
d
d
i
n
g
 
o
r
 
s
u
b
t
r
a
c
t
i
n
g

c
o
e
f
f
i
c
i
e
n
t
s
.

E
x
a
m
p
l
e
:

3
4
-
5
-
4
.
 
2
,
/
-
1
7
4
.
 
2
N
r
y
=
 
5
4
3
-
+
 
2
4
-
5
-

h
.

S
i
m
p
l
i
f
i
c
a
t
i
o
n
 
i
s
 
d
o
n
e
 
t
o
 
s
e
e
 
i
f
 
t
e
r
m
s
 
a
r
e
 
a
l
i
k
e
.

E
x
a
m
p
L
o
:
4
1
1
.

3
,
r
1
7
4
4
7
.
=
 
4
,
1
1

c
.

T
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
s
h
o
w
i
n
g
c
o
m
b
i
n
i
n
g
 
o
r
 
g
r
o
u
p
i
n
g
 
o
f
 
l
i
k
e
 
t
e
r
m
s
:

+
 
6
4
7
1
 
+
2
4
'
1
7
.
4
1
r

(
5
 
+
 
6
)
 
,
r
i
c
+
 
(
2
 
.

1
1
4
1
7
4
,
r
1
r

d
.

A
 
c
o
m
m
o
n
 
e
r
r
o
r
 
b
y
 
s
t
u
d
e
n
t
s
 
i
s
 
t
o
 
t
h
i
n
k
t
h
a
t
f
i
-
r
t
i
r
a
l
r
i
r
 
+
4
r
t
i
.

H
a
v
e
 
t
h
e
m
 
w
o
r
k
 
o
u
t

n
u
m
e
r
i
c
a
l
 
c
a
s
e
s
 
t
o
 
s
h
o
w
 
t
h
i
s
 
i
s
 
n
o
t
 
t
r
u
e
.

E
x
a
m
p
1
e
:
N
r
r
+
v
r
g
-
$
4
1
7
-
;
 
=
4
(
-
0
7
=
 
3

b
e
c
a
u
s
e
 
1
.
7
3
2
 
+
 
2
.
4
4
9
1
=
 
4
.
1
3
1

3



6
.

R
a
t
i
o
n
a
l
i
z
i
n
g
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
w
h
e
n

i
t
 
i
s
 
a
 
b
i
n
d
m
i
a
l
.

T
r
y
 
t
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s

s
e
e
 
t
h
e
 
a
p
p
l
i
c
a
t
t
o
n
 
o
f
 
t
h
e
 
f
a
c
t
o
r
s
 
o
f
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o

s
q
u
a
r
e
s
 
i
n
 
o
r
d
e
r
 
t
o
 
r
a
t
i
o
n
a
l
i
z
e
a
 
d
e
n
o
m
i
n
a
t
o
r
 
s
u
c
h
 
a
s
 
4
1
7
-
 
3
,
 
b
y
m
u
l
t
i
p
l
y
i
n
g
 
b
o
t
h

n
i
m
v
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
b
r
i
T
+

3
.

C
.

S
o
l
v
i
n
g
 
R
a
d
i
c
a
l
 
E
q
u
a
t
i
o
n
s
.

1
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
r
a
d
i
c
a
l
 
e
q
u
a
t
i
o
n
.

A
 
r
a
d
i
c
a
l
 
e
q
u
a
t
i
o
n
 
i
s

a
n
 
e
q
u
a
t
i
o
n
 
c
o
n
t
a
i
n
i
n
g
 
a
 
v
a
r
i
a
b
l
e
a
s
 
a
 
r
a
d
i
c
a
n
d
 
o
r
 
p
a
r
t
 
o
f
 
a

r
a
d
i
c
a
n
d
.

2
.

H
o
w
 
t
o
 
s
o
l
v
e
 
a
 
r
a
d
i
c
a
l
 
e
q
u
a
t
i
o
n

i
n
 
o
n
e
 
v
a
r
i
a
b
l
e

a
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
l
o
d
k
 
a
t
 
s
i
m
p
l
e
e
q
u
a
t
i
o
n
s
 
l
i
k
e
r
i
-
=
 
2
 
a
n
d

g
u
e
s
s
 
t
h
e
 
s
o
l
u
t
i
o
n
.

T
h
e
n

l
o
o
k
 
a
t
N
r
i
i
i
-
 
3
 
=
 
3
 
t
o
 
s
e
e
 
i
f
 
g
u
e
s
s
i
n
g
 
i
s
 
s
t
i
l
l
 
p
o
s
s
i
b
l
e
.

I
n
 
t
h
i
s
 
m
a
n
n
e
r
 
j
u
s
t
i
f
i
c
a
t
i
o
n

f
o
r
 
a
 
s
y
s
t
e
m
a
t
i
c
 
a
p
p
r
o
a
c
h
m
a
y
 
b
e
 
m
a
d
e
.

b
.

R
a
v
e
 
s
t
u
d
e
n
t
s

A
l
s
o
 
l
o
o
k
 
a
t

C
.

I
f
 
x
 
=
 
y
 
t
h
e
n

c
o
m
p
a
r
e
 
t
h
e
 
e
a
s
e
 
o
f
 
g
e
t
t
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
r
i
F

3
 
=
 
3
 
a
n
d
4
2
-
3
7
-
 
3
 
=
 
9
.

2
y
 
-
 
3
 
=
 
-
3
,

W
i
t
h
 
m
a
n
y
 
e
x
a
m
p
l
e
s
,

t
r
y
 
t
o
 
h
a
v
e
 
t
h
e
m
 
s
e
e
 
t
h
a
t
:

=
 y

x
2

2
 
b
u
t
 
t
h
e

c
o
n
v
e
r
s
e
 
i
s
 
n
o
 
n
e
c
e
s
s
a
r
i
l
y
 
t
r
u
e
:

3
2

=
(
-
3
)
2
 
b
u
t

3
 
#
 
-
3
.

A
 
p
r
o
g
r
a
m
 
c
a
n
 
b
e
 
s
e
t

u
p
 
t
o
 
s
o
l
v
e
 
t
h
e
s
e
 
r
a
d
i
c
a
l
 
e
q
u
a
t
i
o
n
s
.



I
s
o
l
a
t
e
 
t
h
e

ra
di

ca
l t

er
m

o
n
 
o
n
e
 
s
i
d
e

W
al

el
lW

S
q
u
a
r
e

S
o
l
v
e
 
t
h
e

b
o
t
h

re
su

lti
ng

si
de

s
e
q
u
a
t
i
o
n T
h
i
s
 
i
s

a
m
e
m
b
e
r

o
f
 
t
h
e

s
o
l
u
t
i
o
n

s
e
t

(
1
)

G
i
v
e
 
m
a
n
y
 
e
q
u
a
t
i
o
n
s
 
w
h
e
r
e
 
t
h
e
r
e
 
i
s
 
n
o
 
s
o
l
u
t
i
o
n
.

E
x
a
m
p
l
e
:
 
f
l
2
y
.
.
3

=

D
oe

s
t
h
e
 
s
o
l
u
t
i
o

c
h
e
c
k
 
i
n

t
h
e

o
r
i
g
i
n
a
l

e
q
u
a
t
i
o
n

n
o V
.
.
.
.
.

.
.
.
.
.
I

D
i
s
c
a
r
d

a
s
 
a

s
o
l
u
t
i
o
n

M
O

N
O

P
O

IS

(
2
)

N
o
t
e
:

E
q
u
a
t
i
o
n
s
 
w
i
t
h
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
r
a
d
i
c
a
l
 
t
e
r
m
 
i
n
 
t
h
e
m
 
a
r
e
 
u
s
u
a
l
l
y

n
o
t
 
h
a
n
d
l
e
d
 
u
n
t
i
l
 
A
l
g
e
b
r
a
 
2
.

D
.

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
w
i
t
h
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s

1
.

P
y
t
h
a
g
o
r
e
a
n
 
t
h
e
o
r
e
m

a
.

M
o
s
t
 
s
t
u
d
e
n
t
s
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
f
o
r
m
u
l
a

a
2

b
2

=
c
2
 
a
n
d
 
m
a
n
y
 
o
f
 
t
h
e
m
 
h
a
v
e
 
s
e
e
n

t
h
e
 
n
u
m
e
r
i
c
a
l
 
p
r
o
o
f
 
o
f
 
t
h
e
 
t
h
e
o
r
e
m
 
b
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
s
q
u
a
r
e
s
 
o
n
.
 
a
l
l
 
s
i
d
e
s
 
o
f
 
t
h
e

.5
2



b
.

A
 
d
i
f
f
e
r
e
n
t
 
a
p
p
r
o
a
c
h
m
o
r
e
 
a
l
g
e
b
r
a
i
c
 
i
n
,
 
n
a
t
u
r
e
 
i
s
 
t
h
e

o
n
e
 
P
r
e
s
i
d
e
n
t
 
G
a
r
f
i
e
l
d
 
s
u
b
m
i
t
t
e
d
.

T
h
i
s
 
f
a
c
t
m
a
y
 
s
h
o
w
 
t
h
a
t
 
n
o
t
 
o
n
l
y
 
"
e
g
g
 
h
e
a
d
s
"
 
d
o
 
m
a
t
h
.

I
t
 
r
e
q
u
i
r
e
s
 
t
h
e
 
s
t
u
d
e
n
t
s

t
o
 
k
n
o
w
:



(
1
)

S
u
m
 
o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
j
l
i
s
 
1
8
0

.

(
2
)

F
o
r
m
u
l
a
 
f
o
r
 
a
r
e
a
 
o
f
 
a
A
a
n
d
 
f
o
r
 
a
 
t
r
a
p
e
z
o
i
d
.

(
3
)
 
A
n
 
i
n
t
u
i
t
i
v
e
 
f
e
e
l
i
n
g
 
f
o
r
 
c
o
n
g
r
u
e
n
t
 
a
n
g
l
e
s
 
a
n
d

t
r
i
a
n
g
l
e
s
.

n.
'I

.0
4

je
.

%

,
A
n
g
l
e
 
E
B
A
 
i
s
 
a
 
r
i
g
h
t
 
a
n
g
l
e
 
b
e
c
a
u
s
e

a
n
g
l
e
 
C
B
A
 
c
o
n
g
r
u
e
n
t
 
t
o
 
a
n
g
l
e
 
D
E
B
 
a
n
d

a
n
g
l
e
 
D
B
E
 
+
 
a
n
g
l
e
 
D
E
B
 
=
 
9
0

.
T
h
i
s

s
u
b
t
r
a
c
t
e
d
 
f
r
o
m
 
t
h
e
 
s
t
r
a
i
g
h
t
 
l
i
n
e

D
B
C
 
i
s
 
t
h
e
n
 
9
0

.

A
T
h
e
 
a
r
e
a
.
o
f
 
t
h
e
 
t
r
a
p
e
z
o
i
d
 
A
C
D
E
 
t
h
e
n
 
=
t
h
e

s
u
m
 
o
f
 
t
h
e
 
a
r
e
a
 
o
f
 
t
h
e
 
t
h
r
e
e

r
i
g
h
t
 
t
r
i
a
n
g
l
e
s
,
 
A
B
C
,
 
B
D
E
,
 
B
E
A
.

k
 
(
a
 
+
 
b
)
(
a
 
+
 
b
)
 
=
 
(
)
R
a
)
 
+
 
(
k
a
b
)

+
 
(
k
c
2
)

k
(
a
 
+
b
)
2
 
=
 
a
b
 
+
 
k
e
2

(
a
 
+
 
0
2
 
=
 
2
a
b
 
+
 
c
2

a
2
 
+
 
2
a
b

+
b
2

=
 
2
a
b
 
+

c
2

b
2
 
=
 
e
2

H
a
v
e
 
s
t
u
d
e
n
t
s
 
s
o
l
v
e
 
f
o
r
e
,
 
a
;
 
b
 
i
n
 
t
h
e

P
y
t
h
a
g
o
r
e
a
n
 
T
h
e
o
r
m
s

c
.

S
o
l
u
t
i
o
n
 
o
f
 
p
r
o
b
l
e
m
s
 
u
s
i
n
g
 
t
h
e
 
p
y
t
h
a
g
o
r
e
a
n

r
e
l
a
t
i
o
n
s
h
i
p
 
i
n
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
s

o
f
f
e
r
s
 
a
 
w
e
a
l
t
h
 
o
f
 
c
h
a
l
l
e
n
g
e
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
.

A
 
p
i
c
t
u
r
e
 
t
o
 
a
i
d
 
i
n
 
s
o
l
u
t
i
o
n

s
h
o
u
l
d
 
b
e
 
4
 
m
u
s
t
 
f
o
r
 
s
u
c
h
 
p
r
o
b
l
e
m
s
.

2
.

F
o
r
m
u
l
a
s
 
a
n
d
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
.

T
h
e
r
e
 
a
r
e
m
a
n
y
 
f
o
r
m
u
l
a
s
 
u
s
i
n
g
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

T
h
e
s
e
 
c
a
n
 
b
e
 
b
r
o
u
g
h
t
 
i
n
t
o
 
p
r
o
b
l
e
m

s
i
t
u
a
t
i
o
n
s
.

E
x
a
m
p
l
e
s
:

a
.

A
r
e
a
 
o
f
 
a

a
r

s(
s

a
)
(
s

a,
b

e
a
r
e
 
t
h
e
 
s
i
d
e
s
.

.
.

w
h
e
r
e
 
s
 
i
s

t
h
e
 
p
e
r
i
m
e
t
e
r
,



b
.

d
 
(
d
i
a
m
e
t
e
r
 
o
f
 
e
a
c
h
 
c
y
l
i
n
d
e
r
)

n
 
i
s
 
n
u
m
b
e
r
 
o
f
 
c
y
l
i
n
d
e
r
s
 
o
f
 
a
n
 
a
u
t
o
m
o
b
i
l
e
 
w
i
t
h

H
,
 
h
o
r
s
e
p
o
w
e
r
.

1
.
6
n

F
o
r
 
o
t
h
e
r
 
s
u
g
g
e
s
t
i
o
n
s
,
 
s
e
e
 
(
1
)
,
 
p
.
 
4
2
3
.

E
.

A
 
L
o
a
 
B
a
C
k
w
a
r
d

A
f
t
e
r
 
t
h
i
s
 
u
n
i
t
,
 
s
t
u
d
e
n
t
s
 
m
a
y
 
a
p
p
r
e
c
i
a
t
e
 
s
e
e
i
n
g
 
w
h
e
r
e
 
t
h
e
y
 
h
a
v
e

b
e
e
n
.

1.
D
e
n
s
i
t
y
 
o
f
 
a
 
s
e
t

a
.

M
a
n
y
 
s
t
u
d
e
n
t
s
 
e
n
j
o
y
 
t
h
e
 
i
d
e
a
 
o
f
 
a
l
w
a
y
s
 
b
e
i
n
g
 
a
b
l
e
 
t
o
 
f
i
n
d
 
n
u
m
b
e
r
s
 
b
e
t
w
e
e
n
a
 
p
a
i
r
 
o
f

n
u
m
b
e
r
s
 
(
o
r
 
a
 
p
o
i
n
t
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s

o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
)
 
n
o
 
m
a
t
t
e
r
 
h
o
w
 
s
m
a
l
l
 
t
h
e

d
i
f
f
e
r
e
n
c
e
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
r
y
 
t
o
 
f
i
n
d
 
a
n
o
t
h
e
r
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
b
e
t
w
e
e
n

a
n
y

t
w
o
 
g
i
v
e
n
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

T
h
i
s
 
c
a
n
 
b
e
 
d
o
n
e
 
b
y
 
a
v
e
r
a
g
i
n
g
 
o
r
 
b
y
 
t
e
r
m
i
n
a
t
i
n
g

a
 
d
e
c
i
m
a
l
.

3
 
4
.

2
E
x
a
m
p
l
e
 
(
1
)
:

r
a
t
i
o
n
a
l
 
n
u
M
b
e
r
 
3
 
a
n
d

2
i
s

2
9

1
9

2
9

1
9

(
2
)
:

A
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
b
e
t
w
e
e
n
 
2
.
2
2
2
 
a
n
d
 
2
.
2
2
g
5
.
.
.

M
a
n
y
 
o
t
h
e
r
s
 
a
r
e
 
a
l
s
o
 
p
o
s
s
i
b
l
e
.

b
.

A
l
s
o
 
h
a
-
y
e
 
s
t
u
d
e
n
t
s
 
m
a
k
e
 
u
p
 
a
 
n
o
n
-
r
e
p
e
a
t
i
n
g
,
 
n
o
n
-
t
e
r
m
i
n
a
t
i
n
g

f
a
l
l
 
b
e
t
w
e
e
n
 
t
w
o
 
r
a
t
i
o
n
a
l
s
 
o
r
 
t
w
o
 
i
r
r
a
t
i
o
n
a
l
s
.

E
x
a
m
p
l
e
:

b
e
t
w
e
e
n
 
2
.
2
2
L
.
.
 
a
n
d
 
2
.
2
2
5
-
5
.
.
.
 
i
s
 
2
.
2
2
2
7
2
7
7
2
7
7
7
.
.
.

i
s
 
2
.
2
2
2
9
.

i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
t
o

c
.

T
r
y
 
t
o
 
s
h
o
w
 
t
h
a
t
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
d
e
n
s
i
t
y
 
i
s
 
n
o
t
 
e
n
j
o
y
e
d
 
b
y
 
t
h
e
i
n
t
e
g
e
r
s
,
 
c
o
u
n
t
i
n
g

n
u
m
b
e
r
s
,
 
e
t
c
.

2
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
R
e
a
l
 
N
u
e
i
b
e
r
s
.



a
.

A
s
u
m
m
a
r
y
 
s
u
c
h
 
a
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
c
a
n
 
b
e
 
m
a
d
e
I

C
l
o
s
e
d
 
u
n
d
e
r
 
a
d
d
i
t
i
o
n

1
c
o
u
n
t
i
n
g
j

p
o
s
i
t
i
v
e
"

m
u
l
t
i
p
l
i
c
a
t
i
o
n
i

n
u
m
b
e
r
s

a
n
d

n
e
g
a
t
i
v
e
 
.

s
u
b
t
r
a
c
t
i
o
n

I
i
n
t
e
g
e
r
s

d
i
v
i
s
i
o
n

O
r
d
e
r
e
d

D
e
n
s
e

3

r
a
t
i
o
n
a
l
.
;
1

C
o
m
p
l
e
t
e
 
-
 
t
h
e
r
e
 
i
s
 
1
 
-
 
1
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
p
o
i
n
t
s

o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
a
n
d
 
r
e
a
l
 
n
u
m
b
e
r
s
.

r
e
a
l
s

b
.

T
h
e

p
r
o
p
e
r
 
s
u
b
s
e
t
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
o
f
 
t
h
e
s
e
 
s
e
t
s
 
o
f
 
n
u
m
b
e
r
s
 
c
a
n
 
b
e
 
i
l
l
u
s
t
r
a
t
e
d
 
b
y

m
e
a
n
s
 
o
f
 
V
e
n
n
 
d
i
a
g
r
a
m
s
.

5
6

r
e
e
l
s

n
a
t
i
o
n
a
l
s

p
o
s
i
t
i
v
e
 
a
n
d

n
e
g
a
t
i
v
e

i
n
t
e
g
e
r
s

c
o
u
n
t
i
n
g
 
n
u
M
b
e
r
s

\S
aw

,



c
.

S
t
u
d
e
n
t
s
 
m
a
y
 
a
s
k
 
i
f
 
t
h
e
r
e
 
i
s
 
s
o
m
e
 
f
u
t
u
r
e
 
e
x
t
e
n
s
i
o
n
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
s
y
s
t
e
m
.

I
t

c
a
n
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
t
h
e
 
n
e
x
t
 
e
x
t
e
n
s
i
o
n
 
-
 
s
o
 
e
q
u
a
t
i
o
n
s
 
s
u
c
h
 
a
s

x
2
 
4
.
 
1

=
 
0

c
a
n
 
b
e
 
s
o
l
v
e
d
 
-
 
n
e
c
e
s
s
i
t
a
t
e
s
 
g
i
v
i
n
g
 
u
p
 
a
 
p
r
e
v
i
o
u
s
 
p
r
o
p
e
r
t
y
.

T
h
a
t
 
i
s
9
 
c
o
m
p
l
e
x

n
u
m
b
e
r
s
 
a
r
e
 
v
o
t
 
o
r
d
e
r
e
d
.



V
I
.
*
 
G
r
a
p
h
s

-
 
R
e
l
a
t
i
o
n
s
,
 
F
u
n
c
t
i
o
n
s
,
 
L
i
n
e
a
r
 
F
u
n
c
t
i
o
n
,
 
V
a
r
i
a
t
i
o
n

A
.

I
n
t
r
o
d
u
c
t
i
o
n
 
t
o
 
t
w
o
 
d
i
m
e
n
s
i
o
n
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s

-
 
r
e
l
a
t
i
o
n
s
.

1
.

G
e
o
m
e
t
r
i
c
a
l
l
y
,
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
b
e
e
n
 
r
e
p
r
e
s
e
n
t
i
n
g

a
 
n
u
m
b
e
r
 
a
s
 
a
 
p
o
i
n
t
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e

-
a
 
l
i
n
e
 
i
s
 
s
o
m
e
t
i
m
e
s
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
h
a
v
i
n
g
 
o
n
e
 
d
i
m
e
n
s
i
o
n
.

N
o
w
 
w
e
 
w
a
n
t
 
s
t
u
d
e
n
t
s
 
t
o
 
e
x
t
e
n
d

t
h
e
i
r
 
i
d
e
a
s
 
t
o
 
r
e
p
r
e
s
e
n
t

a
 
p
o
i
n
t
 
i
n
 
a
 
p
l
a
n
e
 
-
 
a
 
t
w
o
 
d
i
m
e
n
s
i
o
n
 
i
d
e
a
.

T
h
e
r
e
f
o
r
e
,

w
e
 
w
i
l
l
 
n
e
e
d
 
t
w
o
 
n
u
m
b
e
r
s
 
.
 
a
n
 
o
r
d
e
r
e
d
 
p
a
i
r
.

E
x
a
m
p
l
e
:

(
5
,
 
-
2
)
.

T
h
e
 
o
r
d
e
r
 
i
s
 
i
m
p
o
r
t
a
n
t
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
1

-
 
1
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n

t
h
e
 
p
o
i
n
t
s
 
o
f
 
t
h
e
 
p
l
a
n
e
 
a
n
d
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
.

2
.

B
r
i
n
g
 
i
n
 
s
o
m
e
 
r
o
u
n
d

-
 
o
r
 
c
y
l
i
n
d
r
i
c
a
l
 
o
b
j
e
c
t
s
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
m
a
k
e
 
a
 
t
a
b
l
e
 
o
f
 
t
h
e

m
e
a
s
u
r
e
m
e
n
t
s
 
o
f
 
t
h
e
 
d
i
a
m
e
t
e
r
 
a
n
d
 
t
h
e
 
c
i
r
c
u
m
f
e
r
e
n
c
e
 
(
t
a
p
e

m
e
a
s
u
r
e
 
w
i
l
l
 
b
e
 
n
e
e
d
e
d
.
)

0
9
1
1
"

1
9
"

1
d
 
0

3
"

6
"

91
1

3
6
"

S
i
n
c
e
 
s
t
u
d
e
n
t
s
 
m
a
y
 
a
l
r
e
a
d
y
 
b
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
i
s
,
 
h
a
v
e

t
h
e
m
 
m
a
k
e
 
p
r
e
d
i
c
t
i
o
n
s
 
f
o
r
 
m
i
s
s
i
n
g

v
a
l
u
e
s
.

S
o
m
e
 
o
t
h
e
r
 
f
o
r
m
u
l
a
 
c
a
n
 
b
e
 
w
o
r
k
e
d
 
w
i
t
h
.

E
x
a
m
p
l
e
:

K
e
e
p
 
t
h
e
 
'
w
i
d
t
h
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
t
h
e

s
a
m
e
.

M
a
k
e
 
a
 
t
a
b
l
e
 
o
f
 
t
h
e
 
l
e
n
g
t
h
,
 
1
,

a
n
a
.

t
h
e
 
a
r
e
a
,
-
A
.

B
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
r
e
l
a
t
i
o
n
.

1
.

T
h
i
s
 
c
o
l
l
e
c
t
i
o
n

-
 
o
r
 
s
e
t
-
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
i
s
 
t
h
e
n
 
d
e
f
i
n
e
d
 
t
o
 
b
e
 
a
 
r
e
l
a
t
i
o
n
.

A
 
m
a
t
h
e
m
a
-

t
i
c
i
a
n
,
 
o
r
 
s
c
i
e
n
t
i
s
t
,
 
t
r
i
e
s
 
t
o
 
a
s
s
i
g
n
a
 
r
u
l
e
 
o
r
 
f
o
r
m
u
l
a
 
t
o
 
f
i
t
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
.

I
n

t
h
e
 
i
l
l
u
s
t
r
a
t
e
d
 
c
a
s
e
,
 
i
t
 
i
s
,
 
o
f
c
o
u
r
s
e
,
 
C
 
=
 
1
r
d
.

T
h
e
 
o
n
l
y
 
a
l
l
o
w
a
b
l
e
 
r
e
p
l
a
c
e
m
e
n
t
 
v
a
l
u
e
s

a
r
e
 
n
o
n
-
n
e
g
a
t
i
v
e
.

T
h
i
s
 
i
s
 
a
n
 
o
p
e
n
 
s
e
n
t
e
n
c
e
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

Y
o
u
 
c
a
n
 
t
h
e
n
 
i
n
t
r
o
d
u
c
e

e
n
 
o
p
e
n
 
s
e
n
t
e
n
c
e
 
s
u
c
h
 
a
s
 
x
 
=
 
y
 
+
 
5
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

2
.

R
e
v
i
e
w
 
t
h
e
 
n
o
n
-
m
e
t
r
i
c
 
g
e
o
m
e
t
r
y
 
i
d
e
a
 
t
h
a
t
 
w
h
e
n
t
w
o
 
l
i
n
e
s
 
i
n
t
e
r
s
e
c
t
 
b
u
t
 
d
o
 
n
o
t
 
c
o
i
n
c
i
d
e
,

t
h
e
y
 
d
e
t
e
r
m
i
n
e
 
a
 
p
l
a
n
e
.

N
o
w
 
p
o
i
n
t
 
o
u
t
 
t
h
a
t
 
w
e
 
a
r
e
 
g
o
i
n
g
 
t
o
 
n
e
r
p
e
n
d
i
c
u
l
a
r
l
y

i
n
t
e
r
s
e
c
t
 
t
w
o



l
i
n
e
s

-
 
o
n
e
 
h
o
r
i
z
o
n
t
a
l
,
 
t
h
e
 
o
t
h
e
r
 
v
e
r
t
i
c
a
l
.

T
h
e
 
p
o
i
n
t
 
a
t
 
w
h
i
c
h
 
t
h
e
y
i
n
t
e
r
s
e
c
t
 
i
s
 
c
a
l
l
e
d

t
h
e
 
o
r
i
g
i
n
.

A
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
i
s
 
m
a
r
k
e
d
 
o
f
f
o
n
 
e
a
c
h
 
l
i
n
e
.

T
h
e
 
h
o
r
i
z
o
n
t
a
l
 
n
u
m
b
e
r
 
l
i
n
e

w
i
l
l
 
b
e
 
m
a
r
k
e
d
 
o
f
f
 
a
s
 
u
s
u
a
l
.

T
h
e
 
v
e
r
t
i
c
a
l
 
n
u
m
b
e
r
 
/
i
n
e
 
w
i
l
l
b
e
 
p
o
s
i
t
i
v
e
 
a
b
o
v
e
 
t
h
e

o
r
i
g
i
n

a
n
d
 
n
o
g
a
t
i
v
e
 
b
e
l
o
w
 
i
t
.

T
o
 
d
e
t
e
r
m
i
n
e
 
a
n
y
 
p
i
n
t
 
i
n
 
t
h
e
p
l
a
n
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e

t
w
o
 
l
i
n
e
s
,

t
w
o
"
d
i
r
e
c
t
i
o
n
s
 
w
i
l
l
 
h
a
v
e
 
t
o
 
b
e
 
g
i
v
e
n
.

B
y
 
c
o
m
m
o
n
 
a
g
r
e
e
m
e
n
t
,
 
t
h
e
 
f
i
r
s
t

n
u
m
b
e
r
 
d
e
t
e
r
m
i
n
e
s

t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
d
i
r
e
c
t
i
o
n
,
 
t
h
e
 
s
e
c
o
n
d
t
h
e
 
v
e
r
t
i
c
a
l
.

3
.

S
o
 
f
a
r
,
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
b
e
e
n
 
s
o
l
v
i
n
g
e
q
u
a
t
i
o
n
s
 
a
n
d
 
i
n
e
q
u
a
l
i
t
i
e
s
 
i
n

o
n
e
 
v
a
r
i
a
b
l
e
.

E
x
t
e
m
t
i
o
n

i
s
 
n
o
w
 
b
e
i
n
g
 
m
a
d
e
 
t
o

o
p
e
n
 
s
e
n
t
e
n
c
e
s
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

C
.

D
e
f
i
n
i
t
i
o
n
s
 
o
f
 
w
o
r
d
s
 
t
o
 
b
e
 
u
s
e
d
.

A
b
s
c
i
s
s
a
,
 
o
r
d
i
n
a
t
e
,
 
a
x
i
s
,
 
g
r
a
p
h
 
o
f
a
 
r
e
l
a
t
i
o
n
,
 
c
o
o
r
d
i
n
a
t
e
s
,
 
o
r
d
e
r
e
d
 
p
a
i
r
,

q
u
a
d
r
a
n
t
s
 
o
f
 
t
h
e

r
e
a
l
 
p
l
a
n
e
,
 
d
o
m
a
i
n
 
a
n
d

r
a
n
g
e
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
,
 
g
r
a
p
h
 
o
f
a
 
f
u
n
c
t
i
o
n
 
a
r
e
 
a
l
l
 
w
o
r
d
s
 
o
r
 
e
x
p
r
e
s
s
i
o
n
s

t
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
b
e
c
a
u
s
e

u
s
e
 
o
f
 
t
h
e
m
 
i
s
 
m
a
d
e
 
s
o
 
f
r
e
q
u
e
n
t
l
y
.

D
.

G
r
a
p
h
i
n
g

-
 
o
r
 
p
l
o
t
t
i
n
g
 
-
 
i
n
 
t
h
e
 
p
l
a
n
e
.

1
.

P
o
i
n
t
s

a
.

T
h
e
 
p
l
a
c
e
 
w
h
e
r
e
 
t
h
e
 
p
o
i
n
t
 
i
s
 
l
o
c
a
t
e
d
i
n
 
t
h
e
 
p
l
a
n
e
 
i
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
v
a
l
u
e
s
 
o
f
 
t
h
e

n
u
m
b
e
r
s
 
i
n
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
.

B
y
 
a
g
r
e
e
m
e
n
t
 
t
h
e
 
f
i
r
s
t
 
n
u
m
b
e
r

d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l

d
i
r
e
c
t
i
o
n
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
,
 
t
h
e
 
s
e
c
o
n
d
t
h
e
 
v
e
r
t
i
c
a
l
.

B
e
 
s
u
r
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
k
n
o
w
 
h
o
w
 
t
o

d
o
 
t
h
i
s
 
b
e
f
o
r
e
 
c
o
n
t
i
n
u
i
n
g
.

H
a
v
e
 
t
h
e
m
 
l
o
o
k
 
f
o
r
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s

s
u
c
h
 
a
s
 
w
h
e
n
 
b
o
t
h

n
u
m
b
e
r
s
 
i
n
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
a
r
e
 
n
e
g
a
t
i
v
e
,
 
t
h
e
 
p
o
i
n
t
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
t
o
 
t
h
a
t

o
r
d
e
r
e
d
 
p
a
i
r

i
s
 
l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
t
h
i
r
d
 
q
u
a
d
r
a
n
t
.

b
.

P
r
a
c
t
i
c
e
 
c
a
n
 
b
e
 
g
i
v
e
n
 
o
n
 
c
o
o
r
d
i
n
a
t
e

p
i
c
t
u
r
e
s
.

T
h
i
s
 
c
a
n
 
f
i
t
 
t
h
e
 
t
i
m
e
 
o
f
 
t
h
e
y
e
a
r
 
t
h
a
t

t
h
i
s
 
u
n
i
t
 
i
s
 
b
e
i
n
g
 
s
t
a
r
t
e
d

-
 
e
.
g
.
 
a
 
p
r
o
f
i
l
e
 
o
f
 
L
i
n
c
o
l
n
 
o
r
 
W
a
s
h
i
n
g
t
o
n
 
o
r
a
 
h
e
a
r
t
 
i
n

F
e
b
r
u
a
r
y
,
 
a
n
 
e
g
g
,
 
r
a
b
b
i
t
 
o
r
 
l
i
l
y

n
e
a
r
 
E
a
s
t
e
r
.

H
a
v
e
 
a
n
 
a
r
t
i
s
t
i
c
 
s
t
u
d
e
n
t
 
g
i
v
e
a
 
h
a
n
d

w
i
t
h
 
t
h
i
s
.

(
-
1
,
 
-
3
)
 
(
-
1
,
 
-
1
)
 
(
-
2
,
 
-
1
)
 
(
-
3
,
 
0
)
 
(
-
2
,
1
)

(
-
1
,
 
2
)
 
(
0
,
 
2
)
 
(
1
,
 
1
)
 
(
1
,
 
-
3
)

G
C

S



c
.

I
f
 
t
h
e
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
 
h
a
v
e
 
a
l
r
e
a
d
y
 
b
e
e
n
 
i
n
t
r
o
d
u
c
e
d
,
 
b
r
i
n
g
 
o
u
t
 
t
h
e
 
i
d
e
a
 
o
f
 
t
h
e
 
1

-
 
1

c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
a
n
y
 
p
o
i
n
t
 
i
n
 
t
h
e
 
p
l
a
n
e
 
a
n
d
 
a
n
y
 
o
r
d
e
r
e
d
 
p
a
i
r
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

(
4
7
r
,

-
1
1
 
)

d
.

A
 
t
i
e
-
i
n
 
c
a
n
 
b
e
 
m
a
d
e
 
w
i
t
h
 
p
r
e
v
i
o
u
s
 
w
o
r
k
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
d
c
n
e
 
o
n
 
g
r
a
p
h
i
n
g

.
 
f
o
r
 
l
i
n
e

a
n
d
 
b
a
r
 
g
r
a
p
h
s
 
t
h
e
y
 
h
a
v
e
 
t
w
o
 
a
x
e
s
 
j
u
s
t
 
a
s
 
i
s
 
b
e
i
n
g
 
u
s
e
d
 
h
e
r
e
.

W
.
,
-
*
/
 
t
h
e
 
d
i
v
i
s
i
o
n
s

o
f
 
s
p
a
c
e
s
 
s
t
a
n
d
 
f
o
r
 
t
h
e
 
s
a
m
e
 
t
h
i
n
g
 
o
n
 
b
o
t
h
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
a
n
d
 
v
e
r
t
i
c
a
l
 
a
x
e
s
.

2
.

R
e
l
a
t
i
o
n
s
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
-
 
t
h
e
 
v
a
r
i
a
b
l
e
s
 
r
a
i
s
e
d
 
o
n
l
y
 
t
o
 
t
h
e
 
f
i
r
s
t
 
p
o
w
e
r
:
 
f
i
r
s
t
 
d
e
g
r
e
e

o
r
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
.

a
.

T
h
e
 
c
o
n
c
e
p
t
 
t
h
a
t
 
a
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
h
a
s
 
p
n
 
i
n
f
i
n
i
t
e
 
n
u
M
b
e
r
 
o
f
 
o
r
d
e
r
e
d

p
a
i
r
s
 
t
h
a
t
 
w
i
l
l
 
s
a
t
i
s
f
y
 
t
h
e
 
r
e
l
a
t
i
o
n
 
s
h
o
u
l
d
 
b
e
 
b
r
o
u
g
h
t
 
o
u
t
.

(
W
h
e
n
 
s
t
u
d
e
n
t
s
 
f
i
n
d
 
t
h
a
t

g
r
a
p
h
s
 
o
f
 
t
h
e
s
e
 
e
q
u
a
t
i
o
n
s
 
a
r
e
 
l
i
n
e
s
,
 
t
h
e
y
 
h
a
v
e
 
t
h
e
 
t
e
n
d
e
n
c
y
 
t
o
 
t
h
i
n
k
 
t
h
e
r
e
 
a
r
e
 
o
n
l
y

t
w
o
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
l
i
n
e
 
-
 
b
e
c
a
u
s
e
 
t
w
o
 
p
o
i
n
t
s
 
d
e
t
e
r
m
i
n
e
 
a
 
l
i
n
e
.
)

T
h
i
s
 
c
a
n
 
b
e
 
d
o
n
e
 
b
y

g
r
a
p
h
i
n
g
 
s
e
v
e
r
a
l
 
r
e
l
a
t
i
o
n
s
.

E
x
a
m
p
l
e
:

1
.

P
l
o
t
 
m
i
l
e
s
 
t
r
a
v
e
l
e
d
 
a
g
a
i
n
s
t
 
h
o
u
r
s
 
w
h
e
n
 
t
r
a
v
e
l
i
n
g
 
3
0
 
m
i
l
e
s
 
p
e
r
 
h
o
u
r
.

d
 
=
 
3
0
t

2
.

P
l
o
t
 
d
i
a
m
e
t
e
r
 
o
f
 
a
 
c
i
r
c
l
e
 
a
g
a
i
n
s
t
 
t
h
e
 
r
a
d
i
u
s
 
o
f
 
t
h
e
 
c
i
r
c
l
e
.

d
 
=
 
2
r

3
.

y
 
=

k
x

b
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
m
a
n
y
 
w
a
y
s
 
o
f
 
s
h
o
w
i
n
g
 
a
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
w
o
 
n
u
m
b
e
r
s
:
 
t
a
b
l
e
,

g
r
a
p
h
,
 
e
q
u
a
t
i
o
n
 
(
o
r
 
f
o
r
m
u
l
a
)
,
 
s
t
a
t
e
m
e
n
t
 
i
n
 
w
o
r
d
s
.

6
E
x
a
m
p
l
e
:

0

t
a
b
l
e

d
 
=
 
2
r

f
o
r
m
u
l
a

5 4 3 2

s
t
a
t
e
m
e
n
t
:

T
h
e
 
d
i
a
m
n
t
e
r

o
f
 
a
 
c
i
r
c
l
e
 
i
s
 
t
w
o

t
i
m
e
s
 
t
h
e
 
r
a
d
i
u
s

3
4

1



(
1
)

A
n
 
e
x
a
m
p
l
e
 
s
u
c
h
 
a
s
 
t
h
i
s
 
a
l
s
o
 
s
h
o
w
s
 
t
h
a
t
 
t
h
i
s
 
p
a
r
t
i
c
u
l
a
r
 
r
e
l
a
t
i
o
n

c
a
n
 
o
n
l
y
 
b
e

l
o
c
a
t
e
d
 
i
n
 
t
h
e
 
1
s
t
 
q
u
a
d
r
a
n
t
 
b
e
c
a
u
s
e
 
n
e
i
t
h
e
r
 
a
 
r
a
d
i
u
s
 
n
o
r
e
 
d
i
a
m
e
t
e
r
a
r
e
 
n
e
g
a
t
i
v
e
.

(
D
o
m
a
i
n
 
a
n
d
 
r
a
n
g
e
 
a
r
e
 
b
o
t
h
 
n
o
n
-
n
e
g
a
t
i
v
e
.
)

(
2
)

T
h
i
s
 
i
s
 
n
o
t
 
t
h
e
 
o
n
l
y
 
s
t
a
t
e
m
e
n
t
 
t
o
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h
 
t
a
b
l
e
 
a
n
d
 
f
o
r
m
u
l
a
.

E
x
a
m
p
l
e
:

T
o
t
a
l
 
c
o
s
t
 
i
n
 
d
o
l
l
a
r
s
,
 
d
,
 
f
o
r
 
a
 
r
a
c
i
n
g
 
m
o
d
e
l
,
 
r
,
 
w
h
e
n
 
e
a
c
h
 
m
o
d
e
l

c
o
s
t
s
 
$
2
.
0
0
.

(
3
)

I
t
 
c
a
n
 
a
l
s
o
 
p
o
i
n
t
 
u
p
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
a
l
l
 
p
o
i
n
t
s
 
(
o
r
d
e
r
e
d
 
p
a
i
r
s
)
 
b
e
t
w
e
e
n
 
t
h
e

l
i
s
t
e
d
 
p
o
i
n
t
s
 
(
o
r
d
e
r
e
d
 
p
a
i
r
s
)
 
a
r
e
 
l
e
g
i
t
i
m
a
t
e
 
c
h
o
i
c
e
s
-
f
o
r
 
t
h
e
 
r
e
l
a
t
i
o
n
.

T
h
i
s

i
s
 
n
o
t
 
a
l
w
a
y
s
 
t
h
e
 
c
a
s
e
.

E
x
a
m
p
l
e
:

T
o
t
a
l
 
C
o
s
t
,
 
c
,
 
o
f
 
p
e
n
s
 
p
l
o
t
t
e
d
 
a
g
a
i
n
s
t
 
n
u
m
b
e
r
 
o
f
 
p
e
n
s
,
 
n
,
 
w
h
e
n
 
1

p
e
n
 
c
o
s
t
 
$
.
5
0
.

1
.
5
0

-
-

0

1
.
0
0

.
5
0

-
-

1
2

3

c
 
=
 
.
5
0
n

c
.

I
n
 
t
h
i
s
 
u
n
i
t
,
 
s
t
u
d
e
n
t
s
 
a
r
e
 
t
r
y
i
n
g
 
t
o
 
g
a
i
n
 
f
a
c
i
l
i
t
y
 
i
n
 
i
n
t
e
r
c
h
a
n
g
i
n
g
 
t
h
e
s
e
 
d
i
f
f
e
r
e
n
t

w
a
y
s
 
o
f
 
r
e
p
r
e
s
e
n
t
i
n
g
 
a
 
r
e
l
a
t
i
o
n
.

F
o

a
l
a
 
t
o
 
t
a
b
l
e
 
t
o
 
g
r
a
p
h
 
i
s
 
t
h
e
 
f
i
r
s
t
 
i
n
t
e
r
c
h
a
n
g
e

t
h
a
t
 
t
h
e
y
 
u
s
u
a
l
l
y
 
w
o
r
k
 
o
n
,
 
w
i
t
h
 
t
h
e

,
.
a
i
n
 
a
n
d
 
r
a
n
g
e
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
s
.

d
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
f
r
o
m
 
a
 
f
o
r
m
u
l
o
 
t
h
e
y
 
a
r
e
 
t
r
y
i
n
g
 
t
o
 
s
h
o
l
i
 
a
l
l
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s

-
 
g
e
o
m
e
t
r
i
c
a
l
l
y
 
-

t
h
a
t
 
m
i
l
l
 
m
a
k
e
 
t
h
e
 
f
o
r
m
u
l
a
 
a
 
t
r
u
e
 
s
e
n
t
e
n
c
e
.

E
x
a
m
p
l
e
:

F
o
r
m
u
l
a

y
 
=
 
x
 
-
 
3

S
h
o
w
 
a
l
l
 
p
o
i
n
t
s
 
o
n
 
a
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
 
t
h
a
t
 
w
i
l
l
 
m
a
k
e
 
t
h
e
 
s
e
n
t
e
n
c
e
 
t
r
u
e
.

X

6
1

t
a
b
l
e



g
r
a
p
h

3
-

2
3

1
 
4
7
0
4

-
1
-1

6

T
h
i
s
 
d
o
e
s
 
n
o
t
 
s
h
o
w
 
a
l
l
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
m
a
k
i
n
g
 
i
t
 
t
r
u
e
 
-
.
j
u
s
t
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s

f
r
o
m
 
t
h
e
 
t
a
b
l
e
.

e
.

S
t
u
d
e
n
t
s
 
h
a
v
e
 
d
i
f
f
i
c
u
l
t
y
 
s
h
o
w
i
n
g
 
t
h
a
t
 
x
 
=
 
3
 
i
s
 
a
l
s
o
 
a
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
w
h
e
n
 
p
l
o
t
t
i
n
g

a
l
l
 
t
h
e
 
p
o
i
n
t
s
 
o
n
 
a
 
p
l
a
n
e
 
t
h
a
t
 
m
a
k
e
 
i
t
 
t
r
u
e
.

H
a
v
e
 
t
h
e
m
 
t
h
i
n
k
 
o
f
 
i
t
 
a
s
 
x

0
y
 
=
 
3

I
t
 
w
i
l
l
 
n
o
t
 
j
u
s
t
 
b
e
 
o
n
e
 
p
o
i
n
t
 
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n
 
s
e
t
,
 
b
u
t
 
a
 
l
i
n
e
.

o
1

-
2

I
t
 
i
s
 
a
l
l
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
w
i
t
h
 
t
h
e
 
f
i
r
s
t
 
n
l
u
n
b
e
r
 
o
f
 
t
h
e
 
p
a
i
r
 
b
e
i
n
g
 
3
.

f
.

E
v
e
n
 
t
h
o
u
g
h
 
2
 
p
o
i
n
t
s
 
d
o
 
d
e
t
e
r
m
i
n
e
 
a
 
l
i
n
e
,
 
i
t
 
i
s
 
a
 
g
o
o
d
 
p
r
a
c
t
i
c
e
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
o
 
m
a
k
e

t
a
b
l
e
s
 
w
i
t
h
 
a
t
 
l
e
a
s
t
 
3
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
a
n
d
 
t
h
e
n
 
p
l
o
t
 
t
h
e
m
 
-
 
t
o
 
s
e
e
 
i
f
 
a
l
l
 
t
h
r
e
e
 
d
o
 
f
a
l
l

o
n
 
t
h
e
 
s
a
m
e
 
l
i
n
e
.

T
h
i
s
 
i
s
 
a
 
c
h
e
c
k
.

3
.

L
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s
.

a
.

T
o
 
s
h
o
w
 
s
t
u
d
e
n
t
s
 
t
h
e
 
g
r
a
p
h
i
n
g
 
o
f
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s
,
 
u
s
e
 
o
f
 
a
n
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r
 
w
i
t
h

s
o
m
e
 
c
o
l
o
r
e
d
 
o
v
e
r
l
a
y
s
 
i
s
 
v
e
r
y
 
h
e
l
p
f
u
l
.

I
f
 
t
h
e
s
e
 
m
a
t
e
r
i
a
l
s
 
a
r
e
 
n
o
t
 
a
v
a
i
l
a
b
l
e
,
 
u
s
e
 
o
f

c
o
l
o
r
e
d
 
c
h
a
l
k
 
c
a
n
 
b
e
 
m
a
d
e
.

b
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
t
h
e
 
e
q
u
a
l
i
t
y
 
2
x

3
y
>
-
3
 
f
i
r
s
t
.



E
x
a
m
p
l
e
:

2
x
 
+
 
3
y
 
>
 
-
3

s
y

=

x
0

a
.
2

-
3

y
-
1

0
1

A
 
d
o
t
t
e
d
 
l
i
n
e
 
i
s
 
u
s
e
d
 
a
s
 
a

b
o
u
n
d
a
r
y
 
f
o
r
 
t
h
e
 
s
t
r
i
c
t
 
i
n
e
q
u
a
l
i
t
y
,
 
a
 
s
o
l
i
d
 
l
i
n
e

i
f
 
t
h
e

s
e
n
t
e
n
c
e
 
r
e
a
d
s
 
2
x
 
+
 
3
y

>
 
-
3
.

N
o
w
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
t
e
s
t
 
o
n
e
 
p
o
i
n
t
 
-

(
0
,
 
0
)
 
i
s
 
u
s
u
a
l
l
y

a
 
c
o
n
v
e
n
i
e
n
t
 
o
n
e

i
f
 
i
t
 
i
s
 
n
o
t
 
o
n
 
t
h
e
 
l
i
n
e
 
-
 
t
o
 
s
e
e

i
f
 
t
h
a
t
 
p
o
i
n
t
 
l
i
e
s
 
i
n
 
t
h
e
 
h
a
l
f

p
l
a
n
e
 
m
a
k
i
n
g
 
t
h
e
 
s
e
n
t
e
n
c
e
 
t
r
u
e
 
o
r

f
a
l
s
e
.

I
n
 
t
h
i
s
 
c
a
s
e
:

2
 
-
 
0
 
+
 
3

0
 
>
 
-
3

0
 
+

0
>
 
-
3
 
i
s
 
t
r
u
e
.

T
h
e
r
e
f
o
r
e
,
 
t
h
e
 
h
a
l
f
 
p
l
a
n
e
 
a
b
o
v
e
 
t
h
e
 
l
i
n
e
 
i
s

t
h
e
 
t
r
u
t
h
 
s
e
t
.

I
t
 
i
s
 
g
e
n
e
r
a
l
l
y
 
s
h
o
w
n

b
y
 
s
h
a
d
i
n
g
 
o
f
 
s
o
m
e
 
s
o
r
t
.

I
f
 
t
h
e
 
p
o
i
n
t
 
(
-
3
,
 
0
)
 
h
a
d
 
b
e
e
n

c
h
e
c
k
e
d
,
 
2
(
-
3
)
 
+
 
3

0
 
>
 
-
3

+
 
0
>
-
3
 
i
s
 
f
a
l
s
e
.

c
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
e
 
g
r
a
p
h
 
o
f
 
a
n
 
i
n
e
q
u
a
l
i
t
y
 
o
n
 
a

n
u
m
b
e
r
 
l
i
n
e
 
i
s
 
a
 
h
a
l
f
 
l
i
n
e
.

G
r
a
p
h

o
f
 
a
n
 
i
n
e
q
u
a
l
i
t
y
 
o
n
 
t
h
e
 
p
l
a
n
e
 
i
s
 
a

h
a
l
f
.
p
l
a
n
e
.

E
.

T
h
e
 
l
i
n
e
a
r
 
f
u
n
c
t
i
o
n

1
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
f
u
n
c
t
i
o
n

6
3
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:
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.
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-
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:

a
.

A
 
f
u
n
c
t
i
o
n
 
i
s
 
a
 
r
e
l
a
t
i
o
n
 
t
h
a
t
 
h
a
s
 
o
n
e
 
a
n
d

o
n
l
y
 
y
-
c
o
o
r
d
i
n
a
t
e
 
f
o
r
 
e
a
c
h
 
x
.
c
o
o
r
d
i
n
a
t
e
.

E
x
a
m
p
l
e
:

T
h
e
 
s
e
t
 
o
f
 
o
r
d
e
r
e
r
.
.
 
p
a
i
r
s
 
(
3
,
2
)
,
 
(
3
,
-
1
)

i
s
 
n
o
t
 
a
 
f
u
n
c
t
i
o
n
 
b
e
c
a
u
s
e
 
2
 
a
n
d
 
.
1

a
r
e
 
b
o
t
h
 
p
a
i
r
e
d
 
w
i
t
h
 
t
h
e
.
.
t
 
3
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
r
e
c
o
g
n
i
z
e
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
m

=
 
2
 
n
o
t
 
b
e
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n

o
f
 
a
 
f
u
n
c
t
i
o
n
 
a
n
d

y
 
=
 
2
 
i
s
 
a
n
 
e
q
u
a
t
i
o
n
 
e
l
f
 
a
 
f
u
n
c
t
i
o
n
,
 
f
r
o
m
 
t
h
e
 
d
e
f
i
n
i
t
i
o
n

o
f
 
f
u
n
c
t
i
o
n
.

b
.

I
f
 
s
t
u
d
e
n
t
s
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
I
t
h
 
V
e
n
n
 
d
i
a
g
k
a
m
s
,
 
t
h
i
s

p
i
c
t
u
r
e
.
m
a
y
 
b
e
 
h
e
l
p
f
u
l
.

F
t
n
i
c
t
i
o
n
s

a
r
e
 
a
 
s
u
b
s
e
t
 
o
f
 
r
e
l
a
t
i
o
n
s
.

c
.

I
t
 
c
a
n
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
a
 
f
u
n
c
t
i
o
n
i
s
 
s
o
m
e
t
i
m
e
s
 
r
e
f
e
r
r
e
d
 
t
o
 
a
s
 
a
 
r
u
l
e
 
f
o
r
 
t
i
l
i
c
h

t
h
e
r
e
 
i
s
 
o
n
l
y
 
o
n
e
 
a
n
s
w
e
r
.

E
x
a
m
p
l
e
:

(
1
)

T
h
e
 
r
e
l
a
t
i
o
n
 
o
f
 
a
p
e
r
s
o
n
 
a
n
d
 
t
h
a
t
 
p
e
r
s
o
n
'
s
 
h
e
i
g
h
t
 
i
s
 
a
 
f
u
n
c
t
i
o
n
 
(
p
e
r
s
o
n
,

h
e
i
g
h
t
)
.

T
h
e
r
e
 
i
s
 
o
n
l
y
 
o
n
e
 
h
e
i
g
h
t
 
f
o
r
 
e
a
c
h

p
e
r
s
o
n
.

Y
o
a
 
w
o
u
l
d
n
'
t
 
w
e
n
t

a
 
p
e
r
s
o
n
 
t
o
 
b
e
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
h
e
i
g
h
t
s
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
.

(
2
)

A
d
d
i
t
i
o
n
 
i
s
 
a
 
f
u
n
c
t
i
o
n
,
 
(
t
w
o
 
n
u
M
b
e
r
s
,
.
s
u
m
)
.

3
 
+
 
2
 
=
 
5

3
 
+
 
2

a
n
y
 
o
t
h
e
r
 
r
e
a
l
 
n
u
n
i
b
e
r
 
o
t
h
e
r
 
t
h
a
n
 
5
.

I
t
 
i
s
 
w
e
l
l
-
d
e
f
i
n
e
d
.

d
.

G
e
o
m
e
t
r
i
c
a
l
l
y
,
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
h
e
n
l
d
 
e
v
e
n
t
u
a
l
l
y
 
b
e
 
a
b
l
e
 
t
o
 
s
e
e
 
t
h
a
t

a
n
y
 
l
i
n
e
 
I
n
 
a
 
p
l
a
n
e

o
t
h
e
r
 
t
h
a
n
 
a
 
v
e
r
t
i
c
a
l
 
o
n
e
 
i
s
 
t
h
e
 
g
r
a
p
h
 
o
f
a
 
f
u
n
c
t
i
o
n
.

2
.

A
x
 
+
 
B
y
 
=
 
C
.

B
 
=
 
0
 
-
 
t
h
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n

-
ly

42 c\
4



a
.

T
h
i
s
 
d
e
t
e
r
m
i
n
e
s
 
a
 
f
u
n
c
t
i
o
n
 
b
y
:

(
1
)

R
e
p
l
a
c
i
n
g
 
a
n
y
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
f
o
r
 
x
.

0
4
-
1
k
U
l
t
i
p
l
y
i
n
g
 
t
h
a
t
 
n
u
m
b
e
r
 
b
y
 
A

-
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
i
s
 
a

f
u
n
c
t
i
o
n
.

(
3
)

S
u
b
t
r
a
c
t
 
t
h
e
 
p
r
o
d
u
c
t
 
f
r
o
m
 
b
o
t
h
 
s
i
d
e
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
.

S
u
b
t
r
a
c
t
i
o
n

i
s
 
a
 
f
u
n
c
t
i
o
n
.

B
y
 
=
 
C

A
x
.

(
4
)

D
i
v
i
d
e
 
b
o
t
h
 
s
i
d
e
s
 
b
y
 
B
 
(
t
h
i
s
 
i
s
 
w
h
y
 
B

0
)

D
i
v
i
s
i
o
n
 
i
s
 
a
 
f
u
n
c
t
i
o
n
.

y
C

A
x

T
h
e
 
l
i
n
e
a
r
 
f
u
n
c
t
i
o
n
 
i
s
 
t
h
e
n
 
t
h
e
 
s
e
t
 
o
f
 
a
l
l
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
s
u
c
h
 
t
h
a
t
 
t
h
e

s
e
c
o
n
d
 
n
u
m
b
e
r
 
(
y
)
 
i
s
 
o
b
t
a
i
n
e
d
 
f
r
o
m
 
t
h
e
 
f
i
r
s
t
 
(
x
)
 
b
y
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
y
 
=

T
h
i
s
 
l
a
s
t
 
p
h
r
a
s
e
 
i
s
 
s
h
o
r
t
e
n
e
d
 
t
o

(
x
,
 
y
)
:
 
y
 
=

x
 
i
s
 
r
v
4
1

.

(
5
)

T
h
i
s
 
g
i
v
e
s
 
t
h
e
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
f
o
r
 
y
 
w
h
i
c
h
 
i
s
 
u
n
i
q
u
e
 
f
o
r
 
a
n
y
 
d
i
s
t
i
n
c
t
 
v
a
l
u
e
s

o
f
 
x
.

b
.

S
h
o
w
 
t
h
a
t
 
e
q
u
i
v
a
l
e
n
t
 
s
e
n
t
e
n
c
e
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
t
r
u
t
h
 
s
e
t
 
a
n
d
 
t
h
e
r
e
f
o
r
e
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h

E
x
a
m
p
l
e
:

2
x
 
+
 
y
 
=
 
1

y
 
=
 
-
2
x
 
+
 
1

x
0
k
1

3
.

y
 
=
 
m
x

b
;
 
a
 
s
p
e
c
i
a
l
 
f
o
r
m
 
o
f
 
t
h
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
.

a
.

T
h
e
 
m
e
a
n
i
n
g
 
o
f
 
m
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
a
t
 
t
h
e
 
b
o
a
r
d
 
a
n
d
 
a
t
 
t
h
e
i
r
 
d
e
s
k
s
 
g
r
a
p
h
 
a
 
f
a
m
i
l
y
 
o
f
 
l
i
n
e
s
 
w
h
e
r
e
 
m
 
i
s
 
h
e
l
d
 
f
i
x
e
d
.

E
x
a
m
p
l
e
:

y
 
=
 
x

y
 
=
 
x
 
+
 
1

y
 
=
 
x
 
-

I.

6
5

.



F
r
o
m
 
t
h
i
s
 
s
o
r
t
 
o
f
 
e
x
e
r
c
i
s
e
:
,
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
a
t
 
p
a
r
a
l
l
e
l

l
i
n
e
s
 
a
r
e
 
o
b
t
a
i
n
e
d
 
w
h
e
n
 
m
,
 
t
h
e
 
s
l
o
p
e
,
 
i
s
 
f
i
x
e
d
.

b
.

T
h
e
 
m
e
a
n
i
n
g
 
o
f
 
b
.

(
1
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
f
a
m
i
l
i
e
s
 
o
f
 
c
u
r
v
e
s
 
w
h
e
r
e
 
b
 
i
s

h
e
l
d
 
f
i
x
e
d
 
a
n
d
 
m
 
v
a
r
i
e
s
.

T
h
i
s

c
a
n
 
b
e
 
d
o
n
e
 
a
t
 
t
h
e
 
b
o
a
r
d
 
w
i
t
h

s
e
v
e
r
a
l
 
s
t
u
d
e
n
t
s
 
w
o
r
k
i
n
g
 
o
n
 
i
t
 
a
s
 
w
e
l
l
 
a
s
 
t
h
e

r
e
s
t
 
w
o
r
k
i
n
g
 
a
t
 
t
h
e
i
r
 
d
e
s
k
s
.

p
1
0
:
4
t

1
E
x
a
m
p
l
e
:

(
a
)
 
y
 
=
 
x

y 
=

y
2
x

y
 
=
 
-
2
x

(
b
)
 
y
 
=
 
x
 
+
 
2

y
 
=
 
-
x
 
+
 
2

y
 
=

+
 
2

Li
lfr

4
-
-

I
n
 
t
h
i
s
 
c
a
s
e
,
 
b
 
=
 
0

0
4
0
4

)
4
.
.
7

T
h
e
n
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
l
o
d
k
 
f
o
r
 
t
h
e
 
s
i
g
n
i
f
i
c
a
n
c
e
 
o
f
 
t
h
e
 
n
u
m
b
e
r
b
.

N
o
t
 
o
n
l
y
 
i
s
 
i
t

w
h
e
r
e
 
a
l
l
 
t
h
e
 
l
i
n
e
s
 
i
n
t
e
r
s
e
c
t
,
 
b
u
t
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
a
l
s
o
 
s
e
e

t
h
a
t
 
i
t
 
i
s
 
w
b
e
r
e

t
h
e
y
 
i
n
t
e
r
s
e
c
t
 
t
h
e
 
y
 
a
x
i
s
 
(
w
h
e
n
 
x
 
=
 
0
)

(
2
)

F
r
o
m
 
t
h
e
s
e
 
t
w
o
 
e
x
e
r
c
i
s
e
s
,
 
h
o
l
d
i
n
g
 
m
 
a
n
d
t
h
e
n
 
b
 
f
i
x
e
d
,
 
s
t
u
d
e
n
t
s
 
m
a
y
.
s
e
e
 
w
h
y
 
t
h
i
s

f
o
r
m
 
o
f
 
t
h
e
 
l
i
n
e
a
r
 
f
u
n
c
t
i
o
n
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
"
s
l
o
p
e
 
-
 
i
n
t
e
r
c
e
p
t
"
 
f
o
r
m
.

c
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
s
l
o
p
e
 
o
f
 
a
 
l
i
n
e
.

(
1
)

H
e
l
p
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
e
e
 
t
h
a
t
 
w
h
e
n
 
o
n
e
 
s
l
o
p
e
 
i
s
 
s
t
e
e
p
e
r

t
h
a
n
 
a
n
o
t
h
e
r
 
s
l
o
p
e
,
 
i
t

m
e
a
n
s
 
i
t
 
I
s
 
r
i
s
i
n
g
 
a
t
 
a

f
a
s
t
e
r
 
r
a
t
e
 
t
h
a
n
 
i
t
 
i
s
 
c
h
a
n
g
i
n
g
 
h
o
r
i
z
o
n
t
a
l
l
y
.

T
h
i
s

6
6



c
a
n
 
l
e
a
d
 
t
o
 
t
h
e
 
f
o
r
m
a
l
 
d
e
f
i
n
i
t
i
o
n
:

S
l
o
p
e
 
=
 
-
.
.
.
1
.
1
1
e
l
i
a
i
L
2
M
E
N
E
2
.

h
o
r
i
z
o
n
t
a
l
-
a
a
n
g
e

I
n
 
r
e
l
a
t
i
o
n
 
t
o
g
r
v
p
h
s
 
o
f
 
l
i
n
e
a
r

f
u
n
c
t
i
o
n
s
,
 
t
h
i
s
 
m
e
a
n
s

m
 
=
 
s
l
o
p
e
 
=
 
L
.
1
2
2
s
t
i
n
E
t
t
A
m
a
t

x
-
e
o
o
r
d
i
n
a
t
e
c
h
a
n
g
e

S
t
r
e
s
s
 
t
h
a
t
 
i
f
a
 
l
i
n
e
 
i
s
 
h
o
r
i
z
o
n
t
a
l
,
 
t
h
e
n

i
t
s
 
s
l
o
p
e
 
i
s

0
,
 
i
f
 
a
 
l
i
n
e
 
i
s
 
v
e
r
t
i
c
a
l

t
h
e
n
 
t
h
e

s
l
o
p
e
 
i
s
 
u
n
d
e
f
i
n
e
d
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s

g
r
a
p
h
 
e
x
a
m
p
l
e
s
 
s
u
c
h

a
s
 
x
 
=
 
-
3

a
n
d
y
 
=
 
2
.

(
2
)

S
l
o
p
e
 
i
s
 
a
 
r
a
t
i
o
o
r
 
a
 
r
a
t
e
 
a
t
 
w
h
i
c
h
 
a
 
l
i
n
e
 
i
s

c
h
a
n
g
i
n
g
.

I
f
 
a
 
s
l
o
p
e
 
i
s

-
2
,
 
i
t
 
c
a
n

b
e
 
t
h
o
u
g
h
t
 
o
f
a
s

.

(
3
)

I
f
 
t
w
o
p
o
i
n
t
s
 
o
n
 
a
 
l
i
n
e
 
a
r
e

g
i
v
e
n
,
 
s
t
u
d
e
n
t
s
 
c
a
n
 
c
a
l
c
u
l
a
t

t
h
e
 
r
a
t
e
 
t
h
e
 
l
i
n
e

i
s

c
h
a
n
g
i
n
g
 
b
y
 
c
o
m
p
a
r
i
n
g
 
t
h
e
 
v
e
r
t
i
c
a
l
c
h
a
n
g
e
 
t
o
 
h
o
r
i
z
o
n
t
a
l
c
h
a
n
g
e
.

v
 
-

2
Y

Y
Y

I
f
 
o
n
e
 
p
o
i
n
t
(
x
1
 
y
l
)
 
a
n
d
 
a
n
o
t
h
e
r

(
x
2
,
 
y
2
)
 
t
h
e
n
 
m
 
=

=
1

x
i
.
-
 
x
2

x
2

"
.

x
l

H
a
v
e
 
s
t
u
d
e
n
t
s
t
r
y
 
t
o
 
s
e
e
 
w
h
e
n
 
t
h
e

s
l
o
p
e
 
i
s
 
a
 
n
e
g
a
t
i
v
e
n
u
m
b
e
r
,
 
a
n
d
 
w
h
e
n
 
i
t
 
i
s

p
o
s
i
t
i
v
e
,
 
o
r
 
z
e
r
o
.

R
e
l
a
t
e
 
t
h
i
s
 
t
o
 
t
h
e

s
l
o
p
e
 
.
 
I
n
t
e
r
c
e
p
t
 
f
o
r
m
 
o
f
 
t
h
e
l
i
n
e
a
r

f
u
n
c
t
i
o
n
.

(
4
)

B
e
t
t
e
r
 
s
t
u
d
e
n
t
s
m
a
y
 
a
l
s
o
 
s
e
e
 
t
h
a
t
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s

h
a
v
e
 
s
l
o
p
e
s
 
t
h
a
t
a
r
e
 
t
h
e

n
e
g
a
t
i
v
e
 
r
e
c
i
p
r
o
c
a
l
s
 
o
f
o
n
e
 
a
n
o
t
h
e
r
.

E
x
a
m
p
l
e
:

y
 
=
 
2
x
 
a
n
d
 
y
 
=
 
k
x
 
a
r
e
-
p
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s
.

d
.

G
r
a
p
h
,
 
E
q
u
a
t
i
o
n
 
(
R
u
l
e
)
,
 
P
o
i
n
t
s

o
r
1
 
t
h
e
 
t
i
n
e
.

(
1
)
 
D
r
a
w
i
n
g
a
 
g
r
a
p
h
 
o
f
 
a
 
l
i
n
e
 
f
r
o
m

s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
.

P
o
i
n
t
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s

t
h
a
t
 
t
h
i
s
 
i
s

a
n

e
s
p
e
c
i
a
l
l
y
,
h
&
n
d
y
 
f
o
r
m
 
o
f
 
a
 
l
i
n
e
a
r
e
q
u
a
t
i
o
n



4

-

1,
tr

44
,

4,
4

V
,

f,
1;

,4
it

b
e
c
a
u
s
e
 
i
t
 
c
a
n
 
b
e
 
g
r
a
p
h
e
d
 
e
a
s
i
l
y
.

E
x
a
m
p
l
e
:

y
 
=
 
4
 
x
 
-
2

A
l
r
e
a
d
y
 
(
0
,
 
-
2
)
 
i
s
 
k
n
o
w
n
 
t
o
 
b
e
 
a
n
 
o
r
d
e
r
e
d
 
p
a
i
r

i
n
 
t
h
e
 
t
r
u
t
h
 
s
e
t
.

-
2

2
(
2
)

S
i
n
c
e
 
t
h
e
 
s
l
o
p
e
 
i
s
 
-
2 t
n
.

1
 
w
e
 
c
a
n
a
l
s
o
 
w
r
i
t
e
 
t
h
i
s
 
a
s
 
-
-
o
r

I
t
 
i
s
 
k
n
o
w
n
 
t
h
a
t

3
-
d

a
n
o
t
h
e
r
 
o
r
d
e
r
e
d
 
p
a
i
r
 
i
s
 
2
 
u
n
i
t
s
 
d
o
w
n
 
(
b
e
c
a
u
s
e
 
i
t
 
i
s
 
n
e
g
a
t
i
v
e
)
 
a
n
d
 
3
 
u
n
i
t
s
 
t
o
 
t
h
e

r
i
g
h
t
 
-
2
(
3
,
 
-
4
)
 
o
r
 
2
 
u
n
i
t
s
 
u
p
 
a
n
d
 
3
 
u
n
i
t
s
 
t
o
 
t
h
e
 
l
e
f
t
 
2
(
-
3
,
0
)
.

T
h
e
s
e
 
p
o
i
n
t
s
 
s
h
o
u
l
d
 
b
e
 
c
h
e
C
k
e
d
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
.

F
i
n
d
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
 
f
r
o
m
 
k
n
o
w
i
n
g
 
t
w
o
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
l
i
n
e
.

(3
)

5

y
-
3

2

S
o
m
e
t
i
m
e
s
 
f
o
r
m
i
n
g
 
t
h
e
 
r
u
l
e
 
(
o
f
 
t
h
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
)
 
c
a
n
n
o
t
 
b
e
 
d
o
n
e
 
b
y
 
j
u
s
t
 
i
n
s
p
e
c
t
i
n
g

t
h
e
 
t
a
b
l
e
.

B
u
t
 
f
r
o
m
 
t
w
o
 
p
o
i
n
t
s
,
 
a
s
k
 
t
h
e
 
s
t
u
d
e
n
t
s
 
w
h
a
t
 
c
a
n
 
b
e
 
f
o
u
n
d
 
f
r
o
m
 
t
h
a
t
.

-
3
 
-
2

-
7

2

O
N

O
04

0

-
5

1
0

-
 
9

9
=

s
l
o
p
e

1
0

N
o
w
 
i
s
 
c
a
n
 
P
a
y
 
y
 
=
 
0
.
 
x
 
+
 
b
 
a
n
d
 
t
h
e
 
p
r
o
b
l
e
m
 
i
s
 
f
i
n
d
i
n
g
 
t
h
e
 
y
-
i
n
t
e
r
c
e
p
t
.

I
t
 
c
a
n
'
t

a
l
w
a
y
s
 
b
e
 
d
o
n
e
 
b
y
 
p
4
p
h
i
n
g
4



(
4
)

h
o
w
e
v
e
r
,
 
a
n
y
 
p
o
i
n
t
o
n
 
t
h
e
 
l
i
n
e
 
c
a
n
 
b
e
 
r
e
f
e
r
r
e
d
 
t
o

a
s
 
(
x
,
 
y
)
.

T
h
e
n
 
i
f
 
t
h
a
t

p
o
i
n
t
.
a
n
d
 
o
n
e
 
o
t
h
e
r
 
p
o
i
n
t
 
t
h
a
t

i
s
 
k
n
o
w
n
 
c
a
n
 
b
e
 
u
s
e
d

t
o
 
e
x
p
r
e
s
s
 
t
h
e
 
s
l
o
p
e

-
 
(
-
3
)
,
 
t
h
i
s
 
i
s
 
t
h
e
n
 
t
h
e
 
e
q
u
a
t
i
o
n
.

Y
m

1
0

M
IN

N
, $

l
e

9
2

x

(
5
)

I
f
 
t
h
e
 
p
o
i
n
t
 
(
7
,
2
)

w
e
r
e
 
u
s
e
d
 
i
n
s
t
e
a
d
 
o
f
 
t
h
e
 
(
5

-
3
)
,
 
i
t

c
a
n
 
b
e
 
s
h
o
w
n
 
t
h
a
t
 
t
h
e
s
e

a
r
e
 
e
q
u
i
v
a
l
e
n
t
 
s
e
n
t
e
n
c
e
s
.

T
h
e
y
 
c
a
n
 
b
o
t
h
 
b
e
 
t
-
t
n
s
f
o
r
m
e
d
t
o
 
t
h
e
 
s
a
m
e
 
s
l
o
p
e

i
n
t
e
r
c
e
p
t
 
e
q
u
a
t
i
o
n
.

y
(
.
3
)

=
 
1
0

2
1
0 9

x
5

9
x
 
-
 
7

I
t
 
s
h
o
u
l
d
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t

t
h
e
s
e
 
a
r
e
 
b
o
t
h
 
p
r
o
p
o
r
t
i
o
n
s
.

3

1
0 9

1
0 9
 
x

1
0 9

5
1

I
P

5
0

1
8

5
2

y
 
-
 
2

=

y
2
 
= =

9

1
0

9
9

6
9

c.
7

)
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7
0

5
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'a

F
.

V
a
r
i
a
t
i
o
n

1
.

D
i
r
e
c
t
 
v
a
r
i
a
t
i
o
n

a
.

M
a
n
y
 
e
x
a
m
p
l
e
s
 
o
f
 
d
i
r
e
c
t
 
v
a
r
i
a
t
i
o
n

o
f
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
h
a
v
e
 
b
e
e
n
 
g
i
v
e
n
 
i
n
 
t
h
e
 
p
r
e
v
i
o
u
s

p
a
g
e
s
.

I
n
 
w
o
r
d
s
,
 
i
t
 
m
e
a
n
s
 
"
a
s
 
o
n
e
 
v
a
r
l
a
b
l
e
 
i
s
 
i
n
c
r
e
a
s
i
n
g

(
o
r
 
d
e
c
r
e
a
s
i
n
g
)
,
 
s
o
 
i
s

t
h
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e
 
i
n
c
r
e
a
s
i
n
g
 
(
o
r

d
e
c
r
e
a
s
i
n
g
)
 
p
r
o
p
o
r
t
i
o
n
a
t
e
l
y
.

E
x
a
m
p
l
e
s
:

(
1
)

A
s
 
t
h
e
 
d
i
a
m
e
t
e
r
 
o
f
 
a
 
c
i
r
c
l
e
 
i
n
c
r
e
a
s
e
s
,
 
s
o

d
o
e
s
 
i
t
s
 
r
a
d
i
u
s

p
r
o
p
o
r
t
i
o
n
a
t
e
l
y
.

d
 
=
 
2
r

(
2
)

A
s
 
t
h
e
 
n
u
m
b
e
r
.
o
f
 
h
o
u
r
s
,
 
t
,
 
i
n
c
r
e
a
s
e
s
 
w
h
i
l
e
 
t
r
a
v
e
l
i
n
g
 
a
t
 
a

f
i
x
e
d

r
i
t
e
 
o
f
 
4
0
 
m
.
p
.
h
.
,
 
s
o
 
d
o
e
s
 
t
h
e
 
t
o
t
a
l
 
d
i
s
t
a
n
c
e
,
 
d

d
 
=
 
4
0
t
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
t
r
y
 
t
o
 
s
e
e
 
t
h
e
s
e
 
d
i
r
e
c
t
v
a
r
i
a
t
i
o
n
s
 
-
 
o
r
 
m
a
k
e
 
s
o
m
e
 
u
p
 
-
 
a
s
 
l
i
n
e
a
r

e
q
u
a
t
i
o
n
.

d
d

b
.

T
h
e
 
r
a
t
i
o
 
o
f
 
o
n
e
 
v
a
r
i
a
b
l
e
 
t
o
 
a
n
o
t
h
e
r
 
i
s
 
a
 
c
o
n
s
t
a
n
t
.

=
 
4
,

=
 
4
0
1
 
x
 
=
 
4
.

T
h
e

c
o
n
s
t
a
n
t
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
c
o
n
s
t
a
n
t
 
v
a
r
i
a
t
i
o
n
 
o
r

t
h
e
 
c
o
n
s
t
a
n
t
 
o
f
'

p
r
o
p
o
r
t
i
o
n
a
l
i
t
y
 
s
i
n
c
e
 
t
h
e
 
r
u
l
e
 
i
s
 
p
r
o
p
o
r
t
i
o
n
.

c
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
s
o
m
e
 
d
i
r
e
c
t
 
v
a
r
i
a
t
i
o
n
s

s
n
d
 
s
e
e
 
i
f
 
t
h
e
y
 
e
n
n
 
r
e
l
a
t
e
 
t
h
e
 
c
o
n
s
t
a
n
t

t
o
 
t
h
e
 
s
l
o
p
e
 
o
f
 
t
h
e
 
l
i
n
e
.

2
,

I
n
v
e
r
s
e
 
v
a
r
i
a
t
i
o
n

a
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
t
h
e
 
l
e
n
g
t
h
 
v
s
.

t
h
e
 
w
i
d
t
h
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
t
h
a
t
 
h
a
s
 
a
n
 
a
r
e
a
 
o
f

2
4
0
 
s
q
.
 
f
t
.

E
x
a
m
p
l
e
:

(
w
i
d
t
h
,
 
l
e
n
g
t
h
)

(
1
,
 
2
4
0
)

2
4
0

(
2
,
 
1
2
0
)

(
3
,

8
0
)

1
8
0

(
1
0
,
 
2
4
)

(
2
4
,
 
1
0
)

1
2
0

6
0

6
0

1
2
0

1
8
0

2
4
G

7
0



b
.

A
s
 
o
n
e
 
o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
s

i
n
c
r
e
a
i
l
e
s
,
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
r
e
a
l
i
z
e

t
h
a
t
 
t
h
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e

h
a
s
 
t
o
 
d
e
c
r
e
a
s
e
.

T
h
i
s
 
i
s
 
n
o
 
l
o
n
g
e
r
a
 
l
i
n
e
a
r
 
r
e
l
a
t
i
o
n
s
h
i
p

.
 
d
o
e
s
 
n
o
t
 
g
r
a
p
h
 
t
o
 
a
 
l
i
n
e
.

c
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
t
h
i
n
k

u
p
 
e
x
a
m
p
l
e
s
 
o
f
 
i
n
v
e
r
s
e
 
v
a
r
i
a
t
i
o
n
.

W
r
i
t
e
 
a
 
r
u
l
e
 
f
o
r
 
i
t
.

E
x
a
m
p
l
e
s
:

(
1
)
 
l
w

=
 
2
4
0
 
s
q
.
 
f
t
.

(
2
)

r
t
 
=
 
3
0
0
 
m
i
l
e
s

-
 
t
h
e
 
f
a
s
t
e
r
 
y
a
u
 
t
r
a
v
e
l
 
t
h
e
 
f
e
w
e
r
 
t
h
e
 
h
o
u
r
s
 
o
f

t
r
a
v
e
l
.

(
3
)

c
n
 
=
 
$
5
.
0
0
 
-
 
t
h
e
 
h
i
g
h
e
r
 
t
h
e
 
c
o
s
t
p
e
r
 
i
t
e
m
,
 
t
h
e
 
f
e
w
e
r
 
t
h
e
 
n
u
m
b
e
r
 
i
t
e
m
s

y
o
u
 
c
a
n
 
b
u
y
.

d
.

T
h
e
 
s
c
i
e
n
c
e
s

a
r
e
 
r
i
c
h
 
w
i
t
h
 
e
x
a
m
p
l
e
s
 
o
f
 
i
n
v
e
r
s
e
v
a
r
i
a
t
i
o
n
.

E
x
a
m
p
l
e
s
:

(
1
)

T
h
e
 
c
l
o
s
e
r
 
t
h
e
 
d
i
s
t
a
n
c
e
,
 
t
h
e

m
o
r
e
 
i
l
l
u
m
i
n
a
t
i
o
n
 
f
r
o
m
 
t
h
e

s
a
m
e
 
l
i
g
h
t
.

T
h
i
s
 
i
s
 
a
c
t
u
a
l
l
y

a
 
c
a
s
e
 
o
f
 
o
n
e
 
v
a
r
i
a
b
l
e
 
b
e
i
n
g
 
i
n
v
e
r
s
e
l
y
p
r
o
p
o
r
t
i
o
n
a
l

t
o
 
t
h
e
 
s
q
u
a
r
e
 
o
f
 
t
h
e
 
o
t
h
e
r

v
a
r
i
a
b
l
e
.
.

(
2
)

T
h
e
 
l
a
r
g
e
r
 
t
h
e
 
d
i
a
m
e
t
e
r
o
f
 
a
 
p
u
l
l
e
y
,
 
t
h
e
 
l
e
s
r
4
 
f
o
r
c
e

n
e
e
d
e
d
 
t
o
 
r
a
i
s
e

a
 
f
i
x
e
d
 
w
e
i
g
h
t
.

e
.

T
h
e
 
r
e
a
s
o
n
x
y
 
=
 
k
 
i
s
 
n
o
t
 
a
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
i
s
 
b
e
c
a
u
s
e
w
i
t
h
 
t
h
e
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
b
e
i
n
g

i
n
 
t
h
e
 
s
a
m
e
 
t
e
r
m
,
 
t
h
e
t
e
r
m
 
i
s
 
n
o
 
l
o
n
g
e
r
 
c
o
n
s
i
d
e
r
e
d

1
s
t
 
d
e
g
r
e
e

-
 
e
v
e
n
 
t
h
o
u
g
h
 
t
h
e

v
a
r
i
a
b
l
e
s
 
b
y
 
t
h
e
m
s
e
l
v
e
s

a
r
e
 
e
a
c
h
 
o
n
l
y
 
r
a
i
s
e
d
 
t
o
 
t
h
e
 
f
i
r
s
t

p
o
w
e
r
.

T
h
e
 
d
e
g
r
e
e
 
w
i
t
h

r
e
s
p
e
c
t
 
t
o
 
x
 
i
s
 
1
,
 
w
i
t
h

r
e
s
p
e
c
t
 
t
o
 
y
 
i
s
 
1
,
 
b
u
t
 
m
i
t
h

r
e
p
p
e
c
t
 
t
o
 
x
 
a
n
d
 
y
 
i
s
 
2
.
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V
I
I
.

S
y
s
t
e
m
s
 
o
f
 
L
i
n
e
a
r
 
E
q
u
a
t
i
o
n
s
 
(
S
i
m
u
l
t
a
n
e
o
u
s
)
a
n
d
 
I
n
e
q
u
a
l
i
t
i
e
s

A
.

I
n
t
r
o
d
u
c
t
i
o
n

1
.

R
e
v
i
e
w
 
t
h
e
 
s
t
u
d
e
n
t
s
'
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
f
 
t
h
e

c
o
n
c
e
p
t
s
 
o
f
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
w
o

l
i
n
e
s
.

D
e
v
e
l
o
p
 
o
r
 
r
e
v
i
e
w
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
:

a
.

t
w
o
 
l
i
n
e
s
 
i
n
t
e
r
s
e
c
t
 
i
n
 
a
 
p
o
i
n
t
.

b
.

t
w
o
 
l
i
n
e
s
 
a
r
e
 
p
a
r
a
l
l
e
l
.

c
.

"
t
w
o
"
 
l
i
n
e
s
 
a
r
e
 
a
c
t
U
a
l
l
y
 
t
h
e
s
a
m
e
 
l
i
n
e
.

I
f
 
t
h
i
s
 
i
s
 
t
h
e
 
f
i
r
s
t
 
m
e
e
t
i
n
g
 
w
i
t
h
 
t
h
e
s
e

i
d
e
a
s
,
 
t
a
k
e
 
s
o
m
e
 
t
i
m
e
 
t
o
 
h
a
v
e

e
x
a
m
p
l
e
s
 
b
e
c
a
u
s
e
 
c
o
n
t
i
n
u
a
l
 
r
e
f
e
r
e
n
c
e

c
a
n
 
b
e
 
m
a
d
e
 
t
o
 
i
t
 
i
n
 
t
h
i
s
 
u
n
i
t
.

t
h
e
 
a
l
g
e
b
r
a
i
c
 
a
n
d
 
g
e
o
m
e
t
r
i
c
 
m
e
t
h
o
d
s

c
a
n
 
b
e
 
h
e
l
p
f
u
l
 
f
o
r
 
s
t
u
d
e
n
t
 
u
n
d
e
r
7

s
t
u
d
e
n
t
s
 
g
i
v
e

T
y
i
n
g
 
i
n
 
o
f

e
n
d
i
n
g
.

2
.

G
i
v
e
 
t
h
e
 
t
h
r
e
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
 
o
f
 
t
h
e
p
l
a
c
e
m
e
n
t
 
o
f
 
t
w
o
 
l
i
n
e
s

o
n
 
s
e
t
s
 
o
f

a
x
e
s
.

M
e
n
t
i
o
n
 
t
h
a
t
 
t
h
e
 
w
o
r
k
 
o
f
 
t
h
i
s
 
u
n
i
t
 
w
i
l
l

c
o
n
s
i
s
t
 
o
f
 
f
i
n
d
i
n
g
 
p
o
i
n
t
s

l
i
n
e
s
.

c
o
o
r
d
i
n
a
t
e

m
m
o
n
 
t
o
 
b
o
t
h

3
.

T
h
i
s
 
i
s
 
a
n
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
f
i
n
d
i
n
g
 
t
h
e

i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
w
o
 
s
e
t
s

-
p
c
4
n
t
s

(
o
r
 
o
r
d
e
r
e
d

p
a
i
r
s
)
 
t
h
a
t

a
r
e
 
e
l
e
m
e
n
t
s
 
o
f
 
b
o
t
h
 
l
i
n
e
s
 
(
o
r
 
s
e
n
t
e
n
c
e
s
)
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
c
h
e
c
k
 
t
h
e

o
r
d
e
r
e
d
 
p
a
i
r
 
i
n
 
b
o
t
h
 
e
q
u
a
t
i
o
n
s
 
t
o

s
e
e
 
t
h
a
t
 
i
t
 
m
a
k
e
s
 
b
o
t
h
 
o
f
 
t
h
e
m
 
t
r
u
e
.



4
.

W
o
r
k
 
i
n
 
t
h
i
s
 
u
n
i
t
 
i
s
 
d
o
n
e
 
w
i
t
h
 
l
i
n
e
s
 
.
 
o
r
 
/
i
n
e
a
r
 
s
e
n
t
e
n
c
e
s
.

P
o
i
n
t
 
o
u
t
 
t
o
 
t
i
l
t
 
s
t
u
d
e
n
t
s

t
h
a
t
 
u
s
e
 
o
f
.
a
t
 
l
e
a
s
t
 
t
w
o
 
s
e
n
t
e
n
c
e
s
 
o
f
 
t
h
e
 
f
a
u
n
 
A
x
 
+
 
B
y
 
=

C
 
c
o
n
s
t
i
t
u
t
e
s
 
a
 
2
y
.
2
.
1
2
E
 
o
f

l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
.

B
.

M
e
t
h
o
d
s
 
o
f
 
S
o
l
u
t
i
o
n

1
.

G
r
a
p
h
i
n
g
 
E
q
u
a
t
i
o
n
s

a
.

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
o
 
p
r
e
s
e
n
t
 
t
h
i
s
 
m
e
t
h
o
d
 
o
f

s
o
l
u
t
i
o
n
 
f
i
r
s
t
 
b
e
c
a
u
s
e
 
t
h
e
 
s
t
u
d
e
n
t
s

s
h
o
u
l
d
 
b
e
 
w
e
l
l
-
a
c
q
u
a
i
n
t
e
d
 
w
i
t
h
 
h
o
w
 
t
o
 
g
r
a
p
h
 
o
n
e
l
i
n
e
 
a
l
r
e
a
d
y
.

W
h
e
n
 
a
n
 
e
s
t
i
m
a
t
e

o
f
 
a
 
s
o
l
u
t
i
o
n
 
i
s
 
n
o
t
 
g
o
o
d
 
e
n
o
u
g
h
,
 
s
t
u
d
e
n
t
s
 
c
a
n
t
h
e
n
 
s
e
e
 
t
h
e
.
m
e
e
d
 
f
o
r
 
a
n
 
a
l
g
d
b
r
a
i
c

m
e
t
h
o
d
 
o
f
 
s
o
l
u
t
i
o
n
.

b
.

R
e
m
i
n
d
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
a
 
r
a
p
i
d
 
m
e
t
h
o
d
 
o
f
 
g
r
a
p
h
i
n
g
 
a
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
i
s
 
t
o
 
g
e
t

i
t
 
i
n
 
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
 
(
f
r
o
m
 
u
n
i
t
 
o
n

g
r
a
p
h
i
n
g
)
.

E
x
a
m
p
l
e
:

2
x
 
-
 
a
y
 
=
 
S
.

S
o
l
v
e
 
f
o
r
 
y
.

2
x
 
-
 
5
 
=
 
3
y

2
x

5
=
 
y

3
I
N

T
h
e
 
s
l
o
p
e
 
i
s
i
s
 
t
h
e
 
y
.
i
n
t
e
r
c
e
p
t
 
i
s
 
4
.

R
e
f
e
r
 
t
o
 
C
h
a
p
t
e
r
 
V
I
 
f
o
r
 
t
h
e
 
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
m
e
t
h
o
d
,
 
p
a
g
e

7
.

c
.

I
f
 
s
t
u
d
e
n
t
s
 
f
i
n
d
 
i
t
 
d
i
f
f
i
c
u
l
t
 
t
o
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
s
l
o
p
e
-
i
n
t
e

c
e
p
t
 
7
o
r
m
,
 
h
a
v
e
 
t
h
e
m

w
o
r
k
 
f
r
o
m
 
a
 
t
a
b
l
e
.

R
e
m
i
n
d
 
t
h
e
m
 
t
h
a
t
 
a
 
v
a
l
u
e
 
f
o
r
 
o
n
e
 
v
a
r
i
a
b
l
e
 
c
a
n
 
b
e
c
h
o
s
e
n

a
r
b
i
t
r
a
r
i
l
y
,
 
t
h
e
n
 
t
h
e
y
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
o
t
h
e
r
 
n
u
m
b
e
r
 
i
n

t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
.

T
h
e

c
h
o
i
c
e
 
o
f
 
O
s
 
f
o
r
 
x
 
o
r
 
f
o
r
 
y
 
i

o
f
t
e
n
 
a
 
s
h
o
r
t
 
c
u
t
.

E
x
a
m
p
l
e
:

2
x
 
-
 
3
y
 
=
 
5

x
0

5 2

Y

L
...

...
.

5 s
0



d
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
s
o
l
v
e
 
s
y
s
t
e
m
s
 
o
f
 
a
l
l
 
t
h
r
e
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
.

E
x
a
m
p
l
e
:

(
1
)
 
x
 
+
 
y
 
=
 
-
1

(
2
)

2
x
 
.
 
2
y
 
=
 
4

y
 
=
 
3
x
 
-
 
5

x
c
.
y
1

(
3
)

6
+
 
3
y
 
=
 
2

2
+
 
y

2

T
h
e
s
e
 
t
h
r
e
e
 
t
y
p
e
s
 
o
f
 
s
y
s
t
e
m
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
t
o
 
t
t
h
e
 
t
h
r
e
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s

o
f
 
t
h
e
 
t
w
o
 
l
i
n
e
s
 
a
r
e
 
s
o
m
e
t
i
m
e
s
 
r
e
f
e
r
r
e
d
 
t
o
 
a
s
 
f
o
l
l
o
w
s
:

1
.

c
o
n
s
i
s
t
e
n
t

2
.

i
n
c
o
n
s
i
s
t
e
n
t

3
.

d
e
p
e
n
d
e
n
t
.

e
.

I
f
 
s
t
u
d
e
n
t
s
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
 
t
o
 
g
r
a
p
h
,

p
i
c
k
 
u
p
 
(
o
r
 
r
e
m
e
m
b
e
r
 
f
r
o
m
 
t
h
e
 
s
e
c
t
i
o
n
 
o
n
 
g
r
a
p
h
i
n
g
 
l
i
n
e
a
r

t
h
e
 
s
l
o
p
e
s
 
a
r
e
 
e
q
u
a
l
 
b
u
t
 
t
h
e
 
i
n
t
e
r
c
e
p
t
s
 
d
i
f
f
e
r
e
n
t
,
 
p
a
r
a
l
l

A
l
s
o
,
 
f
o
r
 
d
e
p
e
n
d
e
n
t
 
s
y
s
t
e
m
s
,
 
t
h
e
 
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
 
i
s

e
q
u
a
t
i
o
n
s
.

E
x
a
m
p
l
e
s
:

(
1
)

2
x
 
.
 
2
y
 
=
 
4

x
a
m
y
1

i
n
c
o
n
s
i
s
t
e
n
t

(
2
)

6
x
 
+
 
3
y
 
=
 
2

2
x
 
+
 
y
 
=

d
e
p
e
n
d
e
n
t

t
h
 
y
 
p
r
o
b
a
b
l
y
 
w
i
l
l

e
q
t
a
t
i
o
n
s
)
 
t
h
a
t
 
w
h
e
r

e
l
 
l
i
n
e
s
 
w
i
l
l
 
r
e
s
u
l
t

t
h
e
 
s
a
m
e
 
f
o
r
 
b
o
t
h

s
l
o
p
e
-
 
i
n
t
e
r
c
e
p
t
 
f
o
r
m

y
 
=

-
 
2

y
 
=
 
x

I

3

2
.

G
r
a
p
h
i
n
g
 
I
n
e
q
u
a
l
i
t
i
e
s

a
.

T
o
 
g
r
a
p
h
 
s
y
s
t
e
m
s
 
o
f
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s
;
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
w
e
l
l
 
a
c
q
u
a
i
n
t
e
d
 
w
i
t
h

h
o
w
 
t
o
 
g
r
a
p
h
 
o
n
e
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
y
.

F
o
r
 
t
h
e
 
s
y
s
t
e
m
,
 
i
t
 
s
h
o
u
l
d
 
b
e
 
u
n
d
e
r
s
t
o
o
d
 
b
y

t
h
e
m
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
t
r
y
i
n
g
 
t
o
 
s
h
o
w
 
a
l
l
 
o
f
 
t
h
e
 
p
o
i
n
t
s
 
i
n
 
t
h
e
 
p
l
a
n
e
 
t
h
a
t
 
w
i
l
l
 
s
a
t
i
s
f
y

b
o
t
h
 
(
o
r
 
m
o
r
e
 
t
h
a
n
 
t
w
o
)
 
i
n
e
q
u
a
l
i
t
i
e
s
 
-
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
s
e
t
s
.



b
.

U
s
e
 
o
f
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r
 
w
i
t
h
 
c
o
l
o
r
e
d
 
o
v
e
r
l
a
y
s

m
a
k
e
s
 
a
n
 
e
f
f
e
c
t
i
v
e
 
w
a
y
 
o
f
 
p
r
e
s
e
n
t
i
n
g
 
-

a
n
d
 
c
o
r
r
e
c
t
i
n
g
 
t
h
e
 
a
s
s
i
g
n
m
e
n
t
s
 
i
n
 
t
h
i
s
 
t
o
p
i
c
.

c
.

S
t
u
d
e
n
t
s
 
c
a
n
 
b
e
 
m
a
d
e
 
a
w
a
r
e
 
t
h
a
t
 
a
 
l
i
n
e
 
A
x
 
+
 
B
y
 
=
 
C
 
d
i
v
i
d
e
s

t
h
e
 
p
l
a
n
e
 
i
n
t
o
 
t
h
r
e
e

p
o
r
t
i
o
n
s
:

t
h
o
s
e
 
p
o
i
n
t
s
 
o
f
 
t
h
e
 
p
l
a
n
e
 
w
h
e
r
e
:

I
)

T
h
e
 
h
a
l
f
 
p
l
a
n
e
 
w
h
e
r
e
 
A
x
 
+
 
B
y
 
<
 
C

2
)

T
h
e
 
h
a
l
f
 
p
l
a
n
e
 
w
h
e
r
e
 
A
x
 
+
 
B
y
 
>
 
C
 
a
n
d

3
)

T
h
e
 
l
i
n
e
 
w
h
e
r
e
 
A
x
 
+
 
A
y
 
=
 
C
.

E
x
a
m
p
l
e
:

x
 
-
 
y
 
=
 
I

T
o
 
c
o
n
v
i
n
c
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
a
l
l
 
p
o
i
n
t
s
 
o
n
 
o
n
e

s
i
d
e
 
o
f
 
t
h
e
 
l
i
n
e
 
a
r
e
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
s

o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
o
f
 
t
h
e
 
t
r
u
t
h
 
s
e
t
 
f
a
r
 
t
h
e
 
s
a
m
e
 
i
n
e
q
u
a
l
i
t
y
 
-

w
r
i
t
e
 
t
h
e
 
e
q
u
a
l
i
t
y
 
i
n

s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
 
(
y
 
=
 
x
 
+
-
l
)
.

T
h
e
n
 
a
n
y
 
r
e
a
l
 
n
u
M
b
e
r
 
b
 
;
%
-
1

w
i
l
l
 
g
i
v
e
 
a
n

e
q
u
a
t
i
o
n
 
f
o
r
 
a
 
l
i
n
e
 
w
h
o
s
e
 
p
o
i
n
t
s
 
w
i
l
l
 
a
l
l
 
b
e
 
o
n
t
h
e
 
s
a
m
e
 
s
i
d
e
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
l
i
n
e

s
i
n
c
e
 
t
h
e
 
s
l
o
p
e
s
 
a
r
e
 
t
h
e
 
s
a
m
e
.

T
h
e
 
u
n
i
o
n
 
o
f
 
a
l
l
 
p
o
s
s
i
b
l
e
 
l
i
n
e
s
 
i
s
 
t
h
e
 
h
a
l
f
 
p
l
a
n
e
.

A
 
s
y
s
t
e
m
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
t
h
e
n
 
i
s
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n

o
f
 
t
w
o
 
o
r
 
m
o
r
e
 
h
a
l
f
 
p
3
a
n
e
s
 
-

s
o
m
e
t
i
m
e
s
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
b
o
u
A
d
a
r
y
 
l
i
n
e
 
a
n
d
 
s
o
m
e
t
i
m
e
s
 
n
o
t
,

d
e
p
e
n
d
i
n
g
 
u
p
o
n
 
t
h
e
 
u
s
e
 
o
f
t

>
s
 
<
,
 
>

E
x
a
m
p
l
e
:

x
 
+
 
y

y
<
 
2
x

3

T
h
e
 
d
o
u
b
l
e
 
s
h
a
d
e
d
 
a
r
e
a
 
i
s
 
t
h
e
 
s
o
l
u
t
i
o
n

s
e
t
 
t
o
 
t
h
e
 
s
y
s
t
e
m
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
p
o
i
n
t
s

o
f
 
x
 
+
 
y
 
=
 
2
 
a
n
d
 
n
o
t
 
i
n
c
l
u
d
i
n
g
 
t
h
o
s
e

f
r
o
m
 
y
 
=
 
2
x
 
.
 
3
.



d
.

T
h
e
 
s
y
s
t
e
m
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
c
a
n
 
b
e
 
e
x
t
e
n
d
e
d
 
t
o
 
m
o
r
e
 
t
h
a
n
 
t
w
o
 
s
e
n
t
e
n
c
e
s
.

T
r
y

t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
s
e
e
 
w
h
e
t
h
e
r
 
t
h
e
r
e
 
w
i
l
l
 
a
l
w
a
y
s
 
b
e
 
s
o
l
u
t
i
o
n
s
:

E
x
a
m
p
l
e
:

A
d
d
 
.
t
h
e
 
i
n
e
q
u
a
l
i
t
y
 
y
 
>
 
3
 
t
o
 
t
h
e
 
s
y
s
t
e
m
 
u
s
e
d
 
i
n
 
3
 
a
b
o
v
e
.

A
l
s
o
 
w
h
a
t

t
y
p
e
 
o
f
 
s
o
l
u
t
i
o
n
s
 
a
r
e
 
p
o
s
s
i
b
l
e
 
w
i
t
h
 
3
,
 
4
,

.
.

.
I
n
e
q
u
a
l
i
t
i
e
s
?

e
.

W
h
e
n
 
m
o
r
e
 
t
h
a
n
 
t
w
o
 
i
n
e
q
u
a
l
i
t
i
e
s
 
a
r
e
 
g
r
a
p
h
e
d
 
o
n
 
t
h
e
 
s
a
m
e
 
a
x
e
s
 
r
a
t
h
e
r
 
t
h
a
n
 
s
h
a
d
i
n
g

a
 
l
a
r
g
e
 
a
r
e
a
 
w
h
i
c
h
 
c
a
n
 
b
e
c
o
m
e
 
c
o
n
f
u
s
i
n
g
,
 
o
n
l
y
 
s
h
a
d
e
 
a
 
s
m
a
l
l
 
a
m
o
u
n
t
 
o
n
 
t
h
e
 
p
r
o
p
e
r

s
i
d
e
 
o
f
 
t
h
e
 
b
o
u
n
d
a
r
y
.

E
x
a
m
p
l
e
:

f
.

A
n
 
e
x
t
e
n
s
i
o
n
 
o
f
 
s
y
s
t
e
m
s
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
i
s
 
t
o
 
g
o
 
i
n
t
o
 
s
o
m
e
 
w
o
i
k
 
o
n
 
l
i
n
e
a
r
 
p
r
o
g
r
a
m
m
i
n
g
.

T
h
i
s
 
i
s
 
a
 
t
e
r
m
 
t
h
a
t
 
m
a
n
y
 
s
t
u
d
e
n
t
s
 
m
a
y
 
h
a
v
e
 
h
e
a
r
d
 
a
b
o
u
t
.

T
h
e
y
 
c
a
n
 
n
o
w
 
u
n
d
e
r
s
t
a
n
d

t
h
e
 
e
s
s
e
n
t
i
a
l
s
 
o
f
 
i
t
.

A
 
c
o
u
p
l
e
 
o
f
 
r
e
f
e
r
e
n
c
e
s
 
f
o
r
 
t
h
e
-
s
t
u
d
e
n
t
 
l
e
v
e
l
 
o
f
 
u
n
d
e
r
s
t
a
n
d
i
n
g

a
r
e
 
(
1
3
)
 
p
a
g
e
s
 
2
5
2
-
2
5
6
,
 
(
2
)
 
p
a
g
e
s
 
5
3
-
6
0
.

3
.

A
d
d
i
t
i
o
n
 
a
n
d
 
S
u
b
t
r
a
c
t
i
o
n

a
.

A
 
r
e
a
s
o
n
 
f
o
r
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
n
o
t
h
e
r
 
m
e
t
h
o
d
 
f
o
r
 
s
o
l
v
i
n
g
 
s
y
s
t
e
m
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
o
t
h
e
r

t
h
a
n
 
g
r
a
p
h
i
n
g
 
i
s
 
t
h
a
t
 
g
r
a
p
h
i
n
g
 
i
s
 
r
o
t
 
a
c
c
u
r
a
t
e
.

E
m
p
h
a
s
i
s
 
c
a
n
 
b
e
 
m
a
d
e
 
c
o
n
c
e
r
n
i
n
g
 
t
h
e
 
i
d
e
a
 
t
h
a
t
 
g
r
a
p
h
i
n
g
 
i
s
 
a
 
f
o
r
m
 
o
f
 
m
e
a
u
r
e
m
e
n
t

(
w
h
i
c
h
 
i
s
 
a
l
w
a
y
s
 
a
p
p
r
o
x
i
m
a
t
e
)
 
w
h
e
r
e
a
s
 
i
t
 
w
o
u
l
d
 
b
e
 
n
i
c
e
 
t
o
 
h
a
v
e
 
a
n
 
a
p
p
r
O
a
c
h
 
t
h
a
t
 
m
i
l
l

g
i
v
e
 
t
h
e
 
e
x
a
c
t
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
.



E
x
a
m
p
l
e
:
 
-
2
x
 
=
 
3
y
 
-
 
7

T
h
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n

c
a
n
 
o
n
l
y
 
b
e
 
a
p
p
r
o
x
i
m
a
t
e
d
.

(
1
)

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
t
w
o
 
l
i
n
e
s
 
t
h
a
t
 
w
i
l
l
 
i
n
t
e
r
s
e
c
t
.

S
a
y
 
2
x

y
 
=
 
5
 
a
n
d

3
x
 
+
 
2
y
 
=
 
-
7
.

T
h
e
n
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
a
d
d
 
t
h
e
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
t
o
g
e
t
h
e
r
.

5
x

+
 
y
 
=
 
-
2
.

H
a
v
e
 
t
h
m
 
g
r
a
p
h
 
t
h
i
s
 
e
q
u
a
t
i
o
n
 
o
n
 
t
h
e
 
s
a
m
e
 
a
x
e
s
.

T
h
i
s
 
s
u
m
 
s
h
o
u
l
d

b
e
 
s
e
e
n
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
p
a
s
s
 
t
h
r
o
u
g
h
 
t
h
e
 
s
a
m
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
.

Y
o
u
 
c
o
u
l
d
 
t
h
e
n
 
a
l
s
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
U
b
t
r
a
c
t
 
t
h
e
 
e
q
u
a
t
i
o
n
s
.

u
f
t 6
c

*

(
2
)

T
r
y
 
a
l
s
o
 
t
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
e
e
 
t
h
a
t
 
w
h
e
n
 
a
n
 
e
q
u
a
t
i
o
n
 
i
s
m
u
l
t
i
p
l
i
e
d
 
b
y
 
s
o
m
e

n
u
m
b
e
r
,
 
t
h
e
 
g
r
a
p
h
 
i
s
 
s
t
i
l
l
 
t
h
e
 
s
a
m
e
.

E
x
a
m
p
l
e
:

2
x
 
-
 
y
 
=
 
5

M
u
l
t
i
p
l
y
 
i
t
 
b
y
 
2
 
o
r

a
n
d
 
t
h
e
 
g
r
a
p
h
 
w
i
l
l
 
s
t
i
l
l
 
b
e

76



A
n
y
 
e
q
u
i
v
a
l
e
n
t
 
e
q
u
a
t
i
o
n
 
(
u
s
i
n
g
 
t
h
e
 
a
x
i
o
m
s
 
o
f
 
e
q
u
a
l
i
t
y
 
f
o
r
 
e
q
u
a
t
i
o
n
 
s
o
l
u
t
i
o
n
)

w
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e
 
s
e
c
t
i
o
n
 
o
n
 
g
r
a
p
h
s
 
t
o
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h
.

R
e
v
i
e
w
 
t
h
i
s

i
d
e
a
 
w
i
t
h
 
t
h
e
 
s
t
u
d
e
n
t
s
.

(
3
)

W
i
t
h
 
t
h
e
 
t
w
o
 
n
o
t
i
o
n
s
,
 
e
q
u
i
v
a
l
e
n
t
 
e
q
u
a
t
i
o
n
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e

so
lu

tio
n

s
e
t
,
 
a
n
d

t
h
e
 
s
u
m
 
o
r
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
s
t
i
l
l
 
p
a
s
s
e
s

th
ro

ug
h

t
h
e
 
p
o
i
n
t

o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
p
a
i
r
 
o
f
 
e
q
u
a
t
i
o
n
s
,
 
s
e
t
s
 
u
p
 
t
h
e
 
r
e
a
s
o
n
s
 
w
h
y

t
h
e
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
 
m
e
t
h
o
d
 
o
f
 
s
o
l
u
t
i
o
n
 
w
o
r
k
s
.

c
.

I
f
 
t
h
e
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
i
n
 
a
 
s
y
s
t
e
m
 
a
r
e
 
p
u
t
 
i
n
t
o
 
s
o
m
e
 
s
o
r
t
 
o
f
 
s
t
a
n
d
a
r
d
 
f
o
r
m
-
 
e
i
t
h
e
r

A
x
 
+
 
B
y
 
=
 
C

o
r
 
A
x
 
+
 
B
y
 
+
 
D
 
=
 
0
,
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
a
n
 
d
e
v
e
l
o
p
 
s
o
m
e
 
f
a
c
i
l
i
t
y
 
f
o
r

r
e
c
o
g
n
i
z
i
n
g
 
i
f
 
t
h
e
 
t
w
o
 
l
i
n
e
s
 
w
i
l
l
 
b
e
 
c
o
n
s
i
s
t
e
n
t
,
 
i
n
c
o
n
s
i
s
t
e
n
t
 
o
r
 
d
e
p
e
n
d
e
n
t
 
b
y

u
s
i
n
g
 
t
h
e
 
r
a
t
i
o
s
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
h
e
 
x
,
 
y
 
a
n
d
 
c
o
n
s
t
a
n
t
 
t
e
r
m
.

E
x
a
m
p
l
e
:

2
x
 
-
 
3
y
 
=
 
7

4
x
 
-
 
6
y
 
=
 
2

2
-
3

7

-4

I
f
 
t
h
e
 
r
a
t
i
o
s
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
h
e

x
a
n
d
 
y
 
t
e
r
m
s
 
a
r
e
 
e
q
u
a
l
,
 
t
h
e
n
 
t
h
e
 
s
y
s
t
e
m

i
s
 
e
i
t
h
e
r
 
i
n
c
o
n
s
i
s
t
e
n
t
 
o
r
 
d
e
p
e
n
d
e
n
t
.

T
o
 
d
e
t
e
r
m
i
n
e
 
w
h
i
c
h
,
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
c
o
n
s
t
a
n
t

t
e
r
m
s
 
i
s
 
e
x
a
m
i
n
e
d
.

Y
o
u
 
m
i
g
h
t
 
s
e
e
 
i
f
 
s
t
u
d
e
n
t
s
 
c
a
n
 
f
i
g
u
r
e
 
o
u
t
 
w
h
y
 
t
h
e
 
e
q
u
a
l
i
t
y

o
f
 
t
h
i
s
 
r
a
t
i
o
 
t
o
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
r
a
t
i
o
s
 
c
a
u
s
e
s
 
d
e
p
e
n
d
e
n
t
 
e
q
u
a
t
i
o
n
s
 
a
n
d
 
i
n
e
q
u
a
l
i
t
y

c
a
u
s
e
s
 
i
n
c
o
n
s
i
s
t
e
n
t
 
e
q
u
a
t
i
o
n
s
.

d
.

R
e
m
i
n
d
 
t
h
e
 
s
t
u
d
e
n
t
s
 
o
f
 
t
h
e
 
g
e
o
m
e
t
r
i
c
 
i
m
p
l
i
c
a
t
i
o
n
s
 
o
f
 
f
i
n
d
i
n
g
 
a
 
s
o
l
u
t
i
o
n
 
t
o
 
s
a
t
i
s
f
y

t
w
o
 
e
q
u
a
t
i
o
n
s
 
a
t
 
o
n
c
e
.

T
h
e
y
 
a
r
e
 
n
o
t
 
d
o
n
e
 
u
n
t
i
l
 
a
n
 
o
r
d
e
r
e
d
 
p
a
i
r
 
h
a
s
 
b
e
e
n
 
f
o
u
n
d
 
o
r

p
r
o
v
e
d
 
n
o
t
 
t
o
 
e
x
i
s
t
.

e
.

T
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
b
y
 
m
e
a
n
s
 
o
t
h
e
r
 
t
h
a
n
 
g
r
a
p
h
i
n
g
i
s
 
n
o
t
 
p
r
a
c
t
i
c
a
l
.

H
o
w
e
v
e
r
,

i
u
s
i
n
g
 
t
h
e
 
a
d
d
i
t
i
o
n
-
s
u
b
t
r
a
c
t
i
o
n
 
m
e
t
h
o
d
s
 
t
o
 
f
i
n
d
 
p
o
i
n
t
s
 
o
f

n
t
e
r
s
e
c
t
i
o
n
s
 
o
f
 
s
e
v
e
r
a
l

l
i
n
e
s
 
c
a
n
 
b
e
 
u
s
e
d
.

E
x
a
m
p
l
e
:

x
3

x
 
-
 
y

1
2
x
 
+
 
y

1



T
o
 
f
i
n
d
 
p
o
i
n
t
 
B
,
 
t
h
i
s
 
i
s
 
t
h
e

i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
x

y
 
=
 
1

2
x
 
+
 
y
 
=
 
1
,

s
o
 
t
h
e
s
e
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
c
a
n
 
b
e

s
o
l
v
e
d
 
b
y
 
t
h
e
 
a
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n

m
e
t
h
o
d
.

4
.

S
u
b
s
t
i
t
u
t
i
o
n

a
.

I
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
t
h
a
t
y
o
u
 
p
o
i
n
t
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
t
h
e
 
a
d
d
i
t
i
o
n
-
s
u
b
t
r
a
c
t
i
o
n

m
e
t
h
o
d
 
w
i
l
l
 
w
o
r
k
 
f
o
r

a
n
y
 
s
y
s
t
e
m
.

A
n
o
t
h
e
r
 
m
e
t
h
o
d
 
i
s
 
p
r
e
s
e
n
t
e
d
 
o
n
l
y
 
b
e
c
a
u
s
e
i
n

c
e
r
t
a
i
n
 
p
r
o
b
l
e
m
s
 
t
h
i
s
 
m
e
t
h
o
d
 
i
s

e
a
s
i
e
r
 
t
o
 
h
a
n
d
l
e
.

T
h
i
s
 
u
s
u
a
l
l
y
 
o
c
c
u
r
s
 
w
h
e
n

o
n
e

o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
s

a
p
p
e
a
r
s
 
i
n
 
o
n
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
s
 
w
i
t
h

a
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
1
.

S
o
l
u
t
i
o
n
 
o
f
 
t
h
a
t
 
e
q
u
a
t
i
o
n
 
i
n
t
e
r
m
s
 
o
f
 
t
h
a
t
 
v
a
r
i
a
b
l
e

c
a
n
 
t
h
e
n
 
b
e
 
e
a
s
i
l
y

a
c
c
o
m
p
l
i
s
h
e
d
.

E
x
a
m
p
l
e
:

3
x
 
-
 
2
y
 
=
 
1

2
x
 
+
 
y
 
=
 
5

S
o
l
v
e
 
f
o
r
 
y
 
i
n
 
t
h
e
 
s
e
c
o
n
d

e
q
u
a
t
i
o
n
.

y
 
=
 
-
2
x
 
+
-
5
.

T
h
e
n
 
y
 
a
n
d

-
2
x
 
+
 
5

a
r
e
 
e
x
p
r
e
s
s
i
o
n
s
 
m
e
a
n
i
n
g
 
t
h
e
 
s
a
m
e
 
t
h
i
n
g
.

H
e
n
c
e
,
 
s
u
b
s
t
i
t
u
t
i
o
n

c
a
n
 
n
o
w
 
b
e
 
u
s
e
d
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
i
n
 
b
o
t
h
 
o
f
 
t
h
e

a
l
g
d
b
r
a
i
c
 
m
e
t
h
o
d
s
 
t
h
e
 
o
b
j
e
c
t
 
i
s

t
o
 
g
o
 
f
r
o
m
 
t
w
o

e
q
u
a
t
i
o
n
s
 
w
i
t
h
 
t
w
o
 
v
a
r
i
a
b
l
e
s

t
o
 
o
n
e
 
e
q
u
a
t
i
o
n
 
w
i
t
h

o
n
e
 
v
a
r
i
a
b
l
e
.

c
.

L
e
a
v
e
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
a
l
g
e
b
r
a
i
c
 
s
o
l
u
t
i
o
n

t
o
 
t
h
e
 
s
t
u
d
e
n
t
.

_
7-

8



5
.

I
t
e
r
a
t
i
v
e
 
p
r
o
c
e
d
u
r
e
s
 
(
o
p
t
i
o
n
a
l
)

F
o
r
 
a
 
v
e
r
y
 
a
b
l
e
 
c
l
a
s
s
 
w
h
e
r
e
 
y
o
u
 
m
i
g
h
t
 
b
e
 
f
a
r
 
a
h
e
a
d
 
o
f
 
s
c
h
e
d
u
l
e
,
 
s
t
u
d
e
n
t
s
m
a
y
 
a
p
p
r
e
c
i
a
t
e

l
o
o
k
i
n
g
 
a
t
 
a
n
 
a
p
p
r
o
a
c
h
 
t
o
 
s
o
l
u
t
i
o
n
 
o
f
 
a
 
s
y
s
t
e
m
 
o
f
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
u
s
e
d
o
n
 
a
 
c
o
m
p
u
t
e
r
.

R
e
f
e
r
 
t
o
 
a
 
w
r
i
t
e
-
u
p
 
i
n
 
(
6
)
 
p
a
g
e
s
 
1
2
-
1
5
.

C
.

P
r
o
b
l
e
m
 
S
o
l
v
i
n
g
.

1
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
m
a
n
y
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
h
a
d
 
b
e
e
n
 
s
o
l
v
e
d
 
u
s
i
n
g
 
o
n
l
y

o
n
e
 
v
a
r
i
a
b
l
e
 
c
a
n
 
n
o
w
 
b
e

s
o
l
v
e
d
 
u
s
i
n
g
 
t
w
o
 
v
a
r
i
a
b
l
e
t
.

H
o
w
e
v
e
r
,
 
t
w
o
 
e
q
u
a
t
i
o
n
s

s
y
s
t
e
m
)
 
i
s
 
g
e
n
e
r
a
l
l
y
 
n
e
e
d
e
d

f
o
r
 
s
o
l
u
t
i
o
n
.

E
x
a
m
p
l
e
:

T
h
e
 
s
u
m
 
o
f
 
t
w
o
 
n
u
t
h
b
e
r
s
 
i
s

1
0

a
n
d
 
t
h
e
i
r
 
d
i
f
f
e
r
e
n
c
e
 
i
s

2
.

W
h
a
t
 
a
r
e
 
t
h
e

n
u
t
h
b
e
r
s
?

o
n
e
 
v
a
r
i
a
b
l
e

x
 
-
 
o
n
e
 
n
u
t
h
g
e
r

1
0
 
-
 
x
 
-
 
o
t
h
e
r
 
n
u
t
h
b
e
r

x
(
1
0

x
)
 
=
 
2

t
w
o
 
v
a
r
i
a
b
l
e
s

x
 
-
 
o
n
e
 
n
u
m
b
e
r

y
 
-
 
o
t
h
e
r
 
n
u
t
h
b
e
r
,

x
 
+
 
y
 
=
 
1
0

x
y
 
=
 
2

2
.

G
i
v
e
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
c
o
r
r
e
s
p
o
n
d
 
t
o
 
a
 
s
y
s
t
e
m
 
w
i
t
h

n
o
 
s
o
l
u
t
i
o
n
 
a
n
d
 
o
n
e
 
t
h
a
t
 
h
a
s
 
i
n
f
i
n
i
t
e

s
o
l
u
t
i
o
n
s
 
(
 
i
n
c
o
n
s
i
s
t
e
n
t
 
a
n
d
 
d
e
p
e
n
d
e
n
t
)
.

E
x
a
m
p
l
e
:

(
l
)

T
h
e
 
s
u
m
 
o
f
 
I
w
o
 
n
u
m
b
e
r
s
 
i
s
 
5
.

I
f
 
t
w
o
 
t
i
m
e
s
 
t
h
e
 
f
i
r
s
t
 
i
s
 
a
d
d
e
d
 
t
o
 
t
w
o

t
i
m
e
s
 
t
h
e
 
s
e
c
o
n
d
 
a
n
d
 
t
h
e
n
 
1
2
 
(
o
r
 
1
0
)
 
i
s
 
s
u
b
t
r
a
c
t
e
d
 
f
r
o
m
 
i
t
,
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
i
s
 
0
.

W
h
a
t
 
a
r
e
 
f
h
e
 
n
u
t
h
b
e
r
s
?

x
 
+
 
y
 
=

2
x
 
+
 
2
y

.
 
1
2
 
=
 
0

i
n
c
o
n
s
i
s
t
e
n
t

x
 
+
 
y
 
=
 
5

2
x
 
+
 
2
y
 
-
 
1
0
 
=
 
0

d
e
p
e
n
d
e
n
t

3
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
w
r
i
t
e
 
d
o
w
n
 
w
h
a
t
 
e
a
c
h
 
o
f
 
t
h
e
 
t
w
o
 
v
a
r
i
a
b
l
e
s
 
i
s
 
r
e
p
r
e
s
e
n
t
i
n
g
.

I
n
 
p
r
o
b
l
e
m
s
,

t
h
e
y
 
s
h
o
u
l
d
 
b
e
 
l
o
o
k
i
n
g
 
n
o
t
 
o
n
l
y
 
f
o
r
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
 
s
a
t
i
s
f
y
i
n
g
 
b
o
t
h

s
e
n
t
e
n
c
e
s
,
 
b
u
t

'
T
9



a
l
s
o
 
t
h
e
 
a
n
s
w
e
r
 
t
o
 
t
h
e
 
p
r
o
b
l
e
m
.

D
.

I
n
d
e
t
e
r
m
i
n
a
t
e
 
E
q
u
a
t
i
o
n
s
 
(
o
p
t
i
o
n
a
l
)

(
s
o
m
e
t
i
m
e
s
 
c
a
l
l
e
d
 
D
i
o
p
h
a
n
t
i
n
e
 
e
q
u
a
t
i
o
n
s
)

A
 
n
a
t
u
r
a
l
 
e
x
t
e
n
s
i
o
n
 
o
f
 
t
h
i
s
 
t
o
p
i
c
 
i
s
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
s
o
l
v
e
 
a
 
s
y
s
t
e
m
 
o
f
 
e
q
u
a
t
i
o
n
s
 
t
h
a
t
 
h
a
s

m
o
r
e
 
v
a
r
i
a
b
l
e
s
 
t
h
a
n
 
n
u
m
b
e
r
s
 
o
f
 
e
q
u
a
t
i
o
n
s
.

S
t
u
d
e
n
t
s
 
e
n
j
o
y
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
h
a
v
e
 
m
o
r
e
 
t
h
a
n
 
o
n
e

s
o
l
u
t
i
o
n
.

I
t
 
a
l
s
o
 
g
i
v
e
s
 
a
 
c
l
u
e
 
o
n
 
h
o
w
 
t
o
 
w
o
r
k
 
m
a
n
y
 
p
u
z
z
l
e
 
p
r
o
b
l
e
m
s
.

E
x
a
m
p
l
e
:

A
 
f
a
m
o
u
s
 
p
u
z
z
l
e
 
p
r
o
b
l
e
m
 
i
s
 
o
f
 
C
h
i
n
e
s
e
 
o
r
i
g
i
n
:

I
f
 
a
 
h
e
n
 
i
s
 
w
o
r
t
h
 
3
 
y
e
n
;
 
r
o
o
s
t
e
r
,

y
e
m
a
n
d
 
3
 
c
h
i
c
k
e
n
s
,
 
1
 
y
e
n
,
 
h
o
w
 
m
a
n
y
 
o
f
 
e
a
c
h
 
c
o
u
l
d
 
y
o
u
 
b
u
y
 
i
f
 
t
h
e
 
t
o
t
a
l

n
u
m
b
e
r
 
y
o
u
 
s
p
e
n
t
 
a
 
1
0
0
 
y
e
n
?

A
s
s
u
m
e
 
a
t
 
l
e
a
s
t
 
5
 
r
o
o
s
t
e
r
s
 
a
r
e
 
p
u
r
c
h
a
s
e
d
.

I
.

S
o
m
e
 
r
e
f
e
r
e
n
c
e
s
 
w
h
e
r
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
i
s
 
t
y
p
e
 
a
r
e
 
a
v
a
i
l
a
b
l
e
 
a
r
e
 
(
1
)
 
p
a
g
e
s
 
3
9
3
-
3
9
5
,

(
L
1
)
 
p
a
g
e
s
 
3
4
3
.
3
4
5
.

2
.

A
 
s
y
s
t
e
m
a
t
i
c
 
a
p
p
r
o
a
c
h
 
t
o
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
s
o
m
e
 
o
f
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
i
s
 
g
i
v
e
n
 
i
n
 
(
7
)
 
p
a
g
e
s

2
2
3
-
2
2
5
.



V
I
I
I
.

Q
u
a
d
r
a
t
i
c
 
F
u
n
c
t
i
o
n
s

A
.

I
n
t
r
o
d
u
c
t
i
o
n

1
.

P
o
i
n
t
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t

s
o
 
f
a
r
 
i
n
 
A
l
g
e
b
r
a
,
 
t
h
e
i
r
 
w
o
r
k
 
w
i
t
h
 
e
q
u
a
l
i
t
y
 
s
e
n
t
e
n
c
e
s
 
(
e
q
u
a
t
i
o
n
s
)

h
a
s
 
b
e
e
n
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
o
r
d
e
r
:

N
u
m
b
e
r
 
o
f

N
u
m
b
e
r
 
o
f

E
q
u
a
t
i
o
n
s

V
a
r
i
a
b
l
e
s

H
i
g
h
e
s
t
 
D
e
g
r
e
e

o
f
 
V
a
r
i
a
b
l
e
s

E
x
a
m
p
l
e

1
1

1

1
1

2

1
2

1
 
f
o
r
.
b
o
t
h

2
2

1
 
f
o
r
 
b
o
t
h

f
e
l

2
1
 
f
o
r
 
o
n
e

2
 
f
o
r
 
o
n
e

l
i
n
e
a
r

2
1
 
f
o
r
 
o
n
e

2
 
f
o
r
 
o
n
e

3
x
 
+
 
2
 
=
 
5

x
2
=
 
x
 
+
 
2

N
u
m
b
e
r
 
o
f

S
o
l
u
t
i
o
n
s

1

2
 
(
a
t
 
m
o
s
t
)

x
 
+
 
y
 
=
 
5

i
n
f
i
n
i
t
e

c
x
 
+
y
 
=
 
2

=
 
5

1
 
(
f
o
r
 
c
o
n
s
i
s
t
e
n
t

x
 
-
 
y

c
a
s
e
)

y
 
=
x
2

i
n
f
i
n
i
t
e

(
o
n
l
y
 
)

y
 
=
 
0
)

2
 
(
a
t
 
m
o
s
t
)

y
 
=
 
X
2

T
h
e
 
l
a
s
t
 
t
w
o
 
c
a
s
e
s
 
a
r
e
 
t
h
e

o
n
e
s
 
t
o
 
b
e
 
w
o
r
k
e
d
 
o
n
 
f
o
r
 
t
h
i
s
 
u
n
i
t
.

S
t
u
d
e
n
t
s
 
s
o
m
e
t
i
m
e
s
 
e
n
j
o
y

s
e
e
i
n
g
 
a
 
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
 
o
f
 
d
e
v
e
l
o
p
m
e
n
t -
 
-
e
v
e
n
 
t
h
o
u
g
h
 
a
 
l
o
t
 
o
f
 
t
h
i
s
 
c
h
a
r
t
 
i
s
 
a
 
l
o
o
k
 
b
a
c
k
-

w
a
r
d
.

2
.

A
s
 
i
n
 
t
h
e
 
c
a
s
e
 
o
f
 
t
h
e
 
w
o
r
k
 
w
i
t
h
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
,

a
 
g
o
o
d
 
a
p
p
r
o
a
c
h
 
t
o
 
t
h
i
s
 
t
o
p
i
c
 
w
o
u
l
d

s
e
e
m
 
t
o
 
b
e
 
t
h
r
o
u
g
h
 
g
r
a
p
h
i
n
g
 
s
o
m
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s
 
i
n

a
 
p
l
a
n
e
.
.
 
T
h
e
n
 
t
h
e
 
"
s
o
l
u
t
i
o
n
"

o
f
 
a
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
b
e
i
n
g
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
t
h
e
 
x
-
a
x
i
s
 
a
n
d
 
t
h
e
 
p
a
r
a
b
o
l
a
 
m
i
g
h
t

m
a
k
e
 
m
o
r
e
 
s
e
n
s
e
 
w
i
t
h
 
t
h
e
 
g
r
a
p
h
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
i
n
 
m
i
n
d
.

T
h
i
s
 
i
s
 
n
o
t
 
t
h
e
 
o
r
d
e
r
 
o
f

a
p
p
r
o
a
c
h
 
i
n
 
m
o
s
t
 
t
e
x
t
s
.

8
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3
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
:

x
2

y
 
=
x
2

+
 
1

=
y
2

x
 
=
y
2

+
 
1

y
 
=
x
2
+

+
 
1

x
 
=
 
y

+
 
y

1

R
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
a
b
o
u
t
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
g
r
a
p
h
i
n
g
 
g
o
i
n
g
 
f
r
o
m

a
n
 
e
q
u
a
t
i
o
n
 
(
r
u
l
e
,
 
f
o
r
m
u
l
a
)
 
t
o
 
a

t
a
b
l
e
 
t
o
 
a
 
g
r
a
p
h
.

S
i
n
c
e
 
t
h
e
s
e
 
g
r
a
p
h
s
 
a
r
e
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
,
 
t
h
e
 
o
b
j
e
c
t
 
i
s
 
t
o
 
l
o
o
k
 
f
o
r
 
a
l
l

t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
t
h
a
t
 
s
a
t
i
s
f
y
 
t
h
e
 
r
u
l
e
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
i
s
 
w
i
l
l
 
n
o
t
 
b
e
 
a
 
s
t
r
a
i
g
h
t
 
l
i
n
e

a
n
d
,
 
t
h
e
r
e
f
o
r
e
,
 
m
a
n
y
 
m
o
r
e
 
t
h
a
n
 
t
h
r
e
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s

a
r
e
 
n
e
e
d
e
d
 
t
o
 
s
e
e
 
t
h
e
 
c
o
n
f
i
g
u
r
a
t
i
o
n
.

C
o
n
n
e
c
t
 
t
h
e
 
p
o
i
n
t
s
 
w
i
t
h
 
a
 
s
m
o
o
t
h
 
c
u
r
v
e
.

B
.

T
h
e
 
q
u
a
d
r
a
t
i
c
 
f
u
n
c
t
i
o
n

1
.

D
e
f
i
n
i
t
i
o
n
s

T
h
e
 
m
e
a
n
i
n
g
 
o
f
 
t
h
e
 
w
o
r
d
s
 
p
a
r
a
b
o
l
a
,
 
v
e
r
t
e
x
 
o
f
 
t
h
e
 
p
a
r
a
b
o
l
a
,
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
,
q
u
a
d
r
a
t
i
c

f
u
n
c
t
i
o
n
,
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
 
s
h
o
u
l
d
 
b
e
 
c
l
e
a
r
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
.

2
.

R
e
c
o
g
n
i
t
i
o
n
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n

y
 
=
A
x
2

+
 
B
x
 
+
 
C

A
0

a
.

R
e
v
i
e
w
 
t
h
e
 
i
d
e
a
 
o
f
 
f
u
n
c
t
i
o
n
 
a
n
d
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n

y
 
=
x
2
 
a
n
d

x
 
=
y
2
 
g
r
a
p
h
i
c
a
l
l
y
:

M
E

M
.

2
y
 
=
 
x

8
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T
h
e
 
t
r
u
t
h
 
s
e
t
 
o
f
 
x
 
=
 
y
2

i
s
 
n
o
t
 
a
 
f
u
n
c
t
i
o
n
 
b
e
c
a
u
s
e
 
f
o
r
 
e
a
c
h
 
x
 
>
 
0
,
 
t
h
e
r
e
 
i
s
 
m
o
r
e
 
t
h
a
n

o
n
e
 
y
 
v
a
l
u
e
 
t
o
 
b
e
 
p
a
i
r
e
d
 
w
i
t
h
 
i
t
.

E
x
a
m
p
l
e
:

(
1
,
1
)
 
a
n
d
 
(
1
,
-
1
)
 
a
r
e
 
b
o
t
h
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
i
n
 
t
h
e
s
e
t
 
b
e
l
o
n
g
i
n
g
 
t
o
 
t
h
e
 
t
r
u
t
h

s
e
t
 
f
o
r
 
x
 
=
 
y
2
.

G
r
a
p
h
i
c
a
l
l
y
 
t
h
i
s
 
i
s
 
s
h
o
w
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
o
 
b
e
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
v
e
r
t
i
c
a
l

l
i
n
e
s
 
c
a
n
 
i
n
t
e
r
s
e
c
t
 
t
h
e
 
g
r
a
p
h
 
i
n
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
p
o
i
n
t
.

b
.

F
r
o
m
 
t
h
e
 
a
c
t
i
v
i
t
y
 
i
n
 
3
 
o
f
 
t
h
e
 
i
n
t
r
o
d
u
c
t
i
o
n
,
 
h
a
v
i
n
g
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
t
h
e
 
p
a
i
r
s
 
o
f
 
e
q
u
a
t
i
o
n
s
,

s
t
u
d
e
n
t
s
 
m
a
y
 
b
e
 
a
b
l
e
 
t
o
 
s
e
e
 
t
h
a
t
 
t
h
o
s
e
 
w
h
i
c
h
 
a
r
e
 
e
q
u
a
t
i
o
n
s
 
o
f
 
f
u
n
c
t
i
o
n
s
 
h
a
v
e
x
 
t
o
 
t
h
e

2
n
d
 
p
o
w
e
r
 
a
n
d
 
y
 
t
o
 
t
h
e
 
1
s
t
.

T
h
i
s
 
i
s
 
t
h
e
 
o
n
e
 
w
i
t
h
 
w
h
i
c
h
 
w
e
 
w
i
l
l
 
b
e
 
w
o
r
k
i
n
g
.

c
.

S
t
u
d
e
n
t
s
 
m
a
y
 
b
e
 
c
u
r
i
o
u
s
 
a
b
o
u
t
 
t
h
e
 
r
e
l
a
t
i
o
n
s
 
o
c
c
u
r
r
i
n
g
 
w
i
t
h
 
t
h
e
 
s
h
a
p
e
 
s
h
o
w
n
.

I
t
 
c
a
n
 
b
e

p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
t
h
i
s
 
o
c
c
u
r
s
 
w
h
e
n
 
a
n
x
y
 
t
e
r
m
 
i
s
 
p
r
e
s
e
n
t
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n
 
a
n
d
 
t
h
a
t
 
t
h
i
s

i
s
 
h
a
n
d
l
e
d
 
i
n
 
m
o
r
e
 
a
d
v
a
n
c
e
d
 
c
o
u
r
s
e
s
.

3
,

S
o
m
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
 
o
f
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
u
n
c
t
i
o
n

a
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
"
f
a
m
i
l
i
e
s
"
 
o
f
 
p
a
r
a
b
o
l
a
s

o
n
 
t
h
e
 
s
a
m
e
 
s
e
t
 
o
f
 
c
o
o
r
d
i
n
a
t
e
 
a
x
e
s
.

E
x
a
m
p
l
e
:

y
 
=
 
X
! 1

y
 
=

x
2

y
=
2
x
2
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E
x
a
m
p
l
e
:

y
 
= =

x
2

y
 
=
 
-
2
x
2

b
.

D
u
e
 
t
o
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
i
m
e
 
i
t
 
t
a
k
e
s
 
m
o
s
t
 
s
t
u
d
e
n
t
s
 
t
o
 
m
a
k
e
 
a
 
g
r
a
p
h
,
 
t
h
i
s
 
w
o
r
k
 
c
a
n
 
b
e

d
w
e
l
l
e
d
 
o
n
 
t
o
o
 
l
o
n
g
.

I
f
 
t
h
e
r
e
 
i
s
 
t
i
m
e
 
a
v
a
i
l
a
b
l
e
,
 
m
o
r
e
 
f
a
m
i
l
i
e
s
 
o
f
 
c
u
r
v
e
s
 
o
f
 
t
h
e

f
o
l
l
o
w
i
n
g
 
v
a
r
i
e
t
y
 
c
a
n
 
b
e
 
d
o
n
e
.

=
2

4
.
 
1

y
 
=
x
2

1

y
 
=
 
(
x
 
+

1
)
2

y
 
=
 
X
2

y
 
=
 
(
x
 
-

1
)
2

c
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
f
r
e
e
h
a
n
d
 
t
h
e
 
p
o
s
s
i
b
l
e
 
l
o
c
a
t
i
o
n
s
 
o
f
 
a
 
p
a
r
a
b
o
l
a
 
y
 
=
A
x
2
 
+
 
B
x
 
+
 
C

A
0
 
w
i
t
h
 
r
e
l
a
t
i
o
n
 
t
o
 
t
h
e
 
x
-
a
x
e
s
.

T
r
y
 
t
o
 
h
a
v
e
 
t
h
e
m
 
s
e
e
 
t
h
e
 
l
o
c
a
t
i
o
n
s
 
a
s
:

T
h
i
s
 
s
h
o
w
s
 
A
i
f
t
i
n
g
 
a
l
o
n
g
 
t
h
e
 
y
-
a
x
e
s
.

T
h
i
s
 
s
h
o
w
s
 
s
h
i
f
t
i
n
g
 
a
l
o
n
g
 
t
h
e
 
x
-
a
x
e
s
.

T
h
i
s
 
i
s
 
a
 
l
e
a
d
u
p
 
t
o
 
t
h
e
 
p
o
s
s
i
b
l
e
 
s
o
l
u
t
i
o
n
s
 
o
f
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
e
q
u
a
t
i
o
n
s

=
 
0
 
a
n
d

y
 
=
A
x
2

+
 
B
x
 
+
 
C

A
 
i
 
0
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d
.

I
f
 
t
i
m
e
 
a
l
l
o
w
s
,

s
o
m
e
 
w
o
r
k
 
w
i
t
h
 
q
u
a
d
r
§
t
i
c
 
i
n
e
q
u
a
l
i
t
i
e
s

c
o
u
l
d
 
b
e
 
d
o
n
e
.

T
h
e
 
i
d
e
a
,

a
s

w
i
t
h
 
l
i
n
e
s
,
 
t
h
a
t
 
t
h
e

e
q
u
a
t
i
o
n
 
y
 
=
 
A
x
4
 
+
 
B
x
+
 
C
 
d
i
v
i
d
e
s
 
t
h
e
 
p
l
a
n
e
 
i
n
t
o
t
h
r
e
e
 
p
o
r
t
i
o
n
s
:

a
.

T
h
e
 
p
o
i
n
t
s
 
w
h
e
r
e
y
 
<

A
x
2

+
 
B
x
 
+
 
C

b
.

T
h
e
 
p
o
i
n
t
s
 
w
h
e
r
e
y
 
>

A
x
2

+
 
B
x
 
+
 
C

c
.

T
h
e
 
p
o
i
n
t
s
 
v
l
b
a
r
e
y
 
=
A
x
2

+
 
B
x
 
+
 
C

c
a
n
 
t
i
e
 
i
n
 
g
r
a
p
h
i
n
g
 
w
i
t
h
 
w
h
a
t
 
h
a
s

a
l
r
e
a
d
y
 
b
e
e
n
 
l
e
a
r
n
e
d
.

(
1
/

E
x
a
m
p
l
e
:

y
 
<

x
2

/
.

T
e
s
t
 
p
o
i
n
t
 
(
0
,
-
1
)

s
h
a
w
s
 
t
h
a
t
 
i
t
 
i
s
 
p
a
r
t
 
o
f
t
h
e
 
t
r
u
t
h
 
s
e
t
 
o
f
 
t
h
i
s

s
e
n
t
e
n
c
e
.

C
.

M
e
t
h
o
d
s
 
o
f
 
s
o
l
u
t
i
o
n
 
o
f
 
t
h
e
y
 
=
 
0
 
a
n
d
 
y
 
=
 
A
x
2
 
+
 
B
x
 
+
 
C

S
u
g
g
e
s
t
 
a
c
t
i
v
i
t
y

c
 
u
n
d
e
r
 
s
e
c
t
i
o
n
 
B
 
p
a
r
t
 
3
 
o
f
 
t
h
i
s

u
n
i
t
 
b
e
 
(
"
m
i
n
e
-
 
-
o
r
 
s
o
m
e
t
h
i
n
g
 
s
i
m
i
l
a
r
 
t
o
 
i
t
-
-

t
o
 
l
e
a
d
 
u
p
 
t
o
 
w
h
a
t

w
e
 
m
e
a
n
 
b
y
 
s
o
l
u
t
i
o
n
 
o
f
 
t
h
i
s

s
y
s
t
e
m
.

1
.

G
r
a
p
h
i
n
g

a
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
i
s

s
y
s
t
e
m
 
o
f
 
e
q
u
a
t
i
o
n
s

c
a
n
 
b
e
 
w
r
i
t
t
e
n
 
i
n
 
a
n
o
t
h
e
r

w
a
y
 
y
 
=
 
0
 
a
n
d

y
 
=
 
A
x
2
 
+
 
B
x
 
+
 
C
 
i
s
 
e
q
u
i
v
a
l
e
n
t
t
o
 
(
h
a
s
 
t
h
e

s
a
m
e
 
s
o
l
u
t
i
o
n
 
s
e
t
 
a
s
)
 
0

=
A
x
2

+
 
B
x
 
+
 
C
.

A
s
k
 
s
t
u
d
e
n
t
s
 
"
w
h
e
r
e

d
o
e
s
 
y
 
=
 
0
?
"

G
r
a
p
h
i
c
a
l
l
y
,
 
t
h
i
s

m
e
a
n
s
 
t
h
e
 
p
o
i
n
t
s
 
w
h
e
r
e
 
t
h
e

p
a
r
a
b
o
l
a
 
i
s
 
i
n
t
e
r
s
e
c
t
i
n
g
t
h
e
 
x
-
a
x
i
s
.

b
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
i
c

w
o
r
k
 
w
i
t
h
 
t
h
e
 
t
h
r
e
e

v
a
r
i
a
b
l
e
s
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
;

2
,
 
1
 
a
n
d
 
0

p
o
i
n
t
s
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
.

E
x
a
m
p
l
e
:

0
 
=
 
(
x
 
+
 
b
)
 
(
x
 
+
 
c
)
 
b

c

0
 
=
 
(
x
 
+
 
b
)
2

0
 
=
 
x
2
 
+
 
.
a

a 
>

 0
8
5

2
 
s
o
l
u
t
i
o
n
s

1
 
s
o
l
u
t
i
o
n

0
 
s
o
l
u
t
i
o
n
s



c
.

I
t
 
c
a
n
 
b
e
 
b
r
o
u
g
h
t
 
o
u
t
 
t
h
a
t
 
"
r
e
a
l
"
 
s
o
l
u
t
i
o
n
s

t
c
t
 
t
h
i
s
 
s
y
s
t
e
m
 
o
f
 
e
q
u
a
t
i
o
n
s
 
a
r
e
 
b
e
i
n
g

s
o
u
g
h
t
.

T
h
e
 
l
a
s
t
 
e
x
a
m
p
l
e
,
 
t
h
e
 
p
a
r
a
b
o
l
a

y
 
=
 
x

+
 
a

a
 
>
 
0
,
 
d
o
e
s
 
n
o
t
 
c
r
o
s
s
 
t
h
e

r
e
a
l
 
n
u
m
b
e
r
 
l
i
n
e
 
a
n
d
,
 
t
h
e
r
e
f
o
r
e
,
 
h
a
s
n
o
 
r
e
a
l
 
s
o
l
u
t
i
o
n
s
.

2
.

F
a
c
t
o
r
i
n
g

a
.

A
s
 
w
i
t
h
 
g
r
a
p
h
i
n
g
 
s
o
l
u
t
i
o
n
s
 
o
f

s
y
s
t
e
m
s
 
o
f
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
,
 
t
h
i
s
 
g
r
a
p
h
i
n
g
 
m
e
t
h
o
d

i
s
 
n
o
t

e
x
a
c
t
 
s
i
n
c
e
 
i
t
 
i
s
 
b
a
s
e
d
 
o
n
 
m
e
a
s
u
r
e
m
e
n
t
.

T
h
e
 
r
e
s
t
 
o
f
 
t
h
e
 
m
e
t
h
o
d
s

c
a
n
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
a
s

a
l
g
e
b
r
a
i
c
 
i
n
 
n
a
t
u
r
e
.

b
.

R
e
v
i
e
w
 
(
f
r
o
m
 
G
h
a
p
t
e
r
 
I
I
I
 
o
n
 
P
o
w
e
r
s
,

P
o
l
y
n
o
m
i
a
l
s
,
 
P
r
o
d
u
c
t
s
,
 
F
a
c
t
o
r
s
)

o
r
 
i
n
t
r
o
d
u
c
e
 
t
h
e

p
r
i
n
c
i
p
l
e
 
t
h
a
t
 
i
f
 
a
b
 
=
 
0
,
 
t
h
e
n
 
e
i
t
h
e
r

a
 
=
 
0
 
o
r
 
b
 
=
 
0
 
(
o
r
 
b
o
t
h
)
.

c
.

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
p
l
a
c
e
 
t
o
 
r
e
v
i
e
w
 
f
a
c
t
o
r
i
n
g
-
-
e
s
p
e
c
i
a
l
l
y

d
i
f
f
e
r
e
n
t
 
f
o
r
m
s
 
o
f
 
q
u
a
d
r
a
t
i
c

e
x
p
r
e
s
s
i
o
n
s
.

W
h
e
n
e
v
e
r
 
s
t
u
d
e
n
t
s
 
s
e
e
m
 
t
o
 
b
e
 
g
e
t
t
i
n
g
 
l
o
s
t
 
i
n
 
t
h
e

m
e
c
h
a
n
i
c
s
 
r
a
t
h
e
r
 
t
h
a
n

u
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
a
t
 
t
h
e
y
 
a
r
e
 
l
o
o
k
i
n
g
 
f
o
r
 
t
h
e

p
o
i
n
t
s
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
a
 
p
a
r
a
b
o
l
a
 
a
n
d

t
h
e
 
x
-
a
x
i
s
,
 
t
a
k
e
 
t
h
e
m
 
b
a
c
k
 
t
o
 
g
r
a
p
h
i
c

i
l
l
u
s
t
r
a
t
i
o
n
s
.

E
x
a
m
p
l
e
:

S
y
s
t
e
m
s
 
s
u
c
h
 
a
s
 
y
 
=
 
0
 
a
n
d
y
 
=
 
x
2
o
r
 
0
 
=
 
x
2

+
 
x
 
s
o
m
e
t
i
m
e
s
 
g
i
v
e
s
 
s
t
u
d
e
n
t
s

d
i
f
f
i
c
u
l
t
y
.

A
f
t
e
r
 
f
a
c
t
o
l
T
i
n
g
 
x
2
 
4

x
 
i
n
t
o
 
x
(
x
 
+
 
1
)
,
 
r
e
m
i
n
d
 
s
t
u
d
e
n
t
s
 
t
h
a
t

x
 
=
 
0
 
a
n
d
 
x
 
=
 
-
1
 
a
r
e
 
t
h
e
 
t
w
o
 
i
n
t
e
r
s
e
c
t
i
n
g
 
p
o
i
n
t
s
 
o
f
 
t
h
e

x
-
a
x
i
s
 
a
n
d
 
t
h
e

p
a
r
a
b
o
l
a
.

Y
o
u
 
c
a
n
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
o
b
s
e
r
v
e
 
t
h
a
t
 
t
h
e

a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
 
i
s
 
h
a
l
i
F
w
a
y
 
b
e
t
w
e
e
n

t
h
e
 
s
o
l
u
t
i
o
n
s
.

E
x
a
m
p
l
e
:

S
y
s
t
e
m
s
 
s
u
c
h
n
a
s
 
y
 
=
 
0
 
a
n
d
y
 
=

X
2

-
 
a
 
o
r
 
0
 
=
 
x
2
-
 
a

a
 
>
 
0
 
m
e
a
n
s
 
t
h
e

f
a
c
t
o
r
s
 
o
f
 
x
'
-
 
a
 
a
r
e
 
(
x
 
-
 
%
F
T
)
 
(
x
 
+
T
T
)
.
 
T
h
e
r
e
f
o
r
e
,
 
t
h
e

p
a
r
a
b
o
l
a
 
i
s

i
n
t
e
r
s
e
c
t
i
n
g
 
t
h
e
 
x
-
a
x
i
s
 
i
n
 
t
w
o

p
o
i
n
t
s
 
e
q
u
i
-
d
i
s
t
a
n
t
 
f
r
o
m
 
t
h
e
y
-
a
x
i
s
.
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W
M

?'

E
x
a
m
p
l
e
:

y
 
=

0
 
a
n
d
y
 
=
 
(
x

+
 
b
)
2

o
r
 
0
 
=
 
(
x
 
+
 
b
)
2
m
e
a
n
s
 
t
h
e
 
p
a
r
a
b
o
l
a
 
i
s
 
i
n
t
e
r
s
e
c
t
i
n
g

t
h
e
 
x
-
a
x
i
s
 
i
n
 
o
n
e
 
p
o
i
n
t
-
-
i
s
 
t
a
n
g
e
n
t
 
t
o
 
i
t
.

3
.

C
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e

a
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
a
 
g
r
a
p
h
i
n
g
 
p
r
o
b
l
e
m
 
o
f
 
t
h
e
 
s
y
s
t
e
m
,
y
 
=
 
0
 
a
n
d
 
y
 
=
x
2

.
 
4
x
 
.
 
7
.

T
h
e
i
r

s
o
l
u
t
i
o
n
s
 
c
o
u
l
d
 
l
o
o
k
 
s
o
m
e
t
h
i
n
g
 
l
i
k
e
 
t
h
i
s
:

8
7

0
-
1

-
2

1
2

3
4

5
6

-
7

-
2

5
-
1
0
-
1
1
-
1
0

-
7

-
2

5



T
h
e
n
 
h
a
v
e
 
t
h
e
m
 
t
r
y
 
t
o
 
f
a
c
t
o
r
 
x
2
-
 
4
x
 
-
 
7
.

F
r
o
m
 
t
h
e
 
g
r
a
p
h
,
 
i
t
 
c
a
n
 
b
e
s
e
e
n
 
t
h
e
 
p
r
a
b
o
l
a

d
o
e
s
 
i
n
t
e
r
s
e
c
t
 
t
h
e
 
x
-
a
x
i
s
 
b
u
t
 
t
h
e
s
o
l
u
t
i
o
n
s
 
c
a
n
n
o
t
 
b
e
 
c
a
l
c
u
l
a
t
e
d
 
e
x
a
c
t
l
y
b
y
 
t
h
e
 
m
e
t
h
o
d
s

o
f
 
f
a
c
t
o
r
i
n
g
 
t
h
a
t
 
h
a
v
e
 
b
e
e
n
 
d
e
v
e
l
o
p
e
d
.

T
h
i
s
 
c
a
n
 
g
i
v
e
 
r
e
a
s
o
n
 
f
o
r
 
d
e
v
e
l
o
p
i
n
g

a
 
t
e
c
h
n
i
q
u
e

t
h
a
t
 
w
i
l
l
 
g
i
v
e
 
s
o
l
u
t
i
o
n
s
 
w
h
e
n
 
t
h
e
q
u
a
d
r
a
t
i
c
 
e
x
p
r
e
s
s
i
o
n

c
a
n
 
n
o
t
 
b
e
 
f
a
c
t
o
r
e
d
 
o
v
e
r
 
t
h
e

r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

b
.

R
e
v
i
e
w
 
(
f
r
o
m
 
C
h
a
p
t
e
r
 
I
I
I
 
s
e
c
t
i
o
n

D
 
p
a
r
t
 
2
 
o
n
 
P
o
w
e
r
s
,
 
P
o
l
y
n
o
m
i
a
l
s
,

P
r
o
d
u
c
t
s
,
 
F
a
c
t
o
r
s
)

w
h
a
t
 
a
 
p
e
r
f
e
c
t

s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l
 
i
s
:

r
-
1
2

2
0
 
,
 
z
A
s
,
2

=
(f

l
c
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
a
 
p
r
e
v
i
e
w
 
t
h
a
t
 
w
h
e
n
a
 
q
u
a
d
r
a
t
i
c
 
e
x
p
r
e
s
s
i
o
n
 
c
a
n
n
o
t
 
b
e
 
f
a
c
t
o
r
e
d

o
v
e
r
 
t
h
e

r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s

a
n
d
 
t
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
p
a
r
a
b
o
l
a

d
o
e
s
 
i
n
t
e
r
s
e
c
t
 
t
h
e
 
x
-
a
x
i
s
,
 
t
h
e
n

t
h
e

e
x
p
r
e
s
r
i
n
 
c
n
n
 
h
e
 
f
a
c
t
o
r
e
d

o
v
e
r
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
s
 
a
n
d
 
t
h
a
t
 
i
s
 
w
h
a
t
 
i
s
 
g
o
i
n
g
t
c
 
b
e
 
d
o
n
e

i
n

s
e
c
t
i
o
n
.

d
.

T
a
k
e
 
t
h
e
 
t
e
l
n
s
 
t
h
a
t
 
c
o
n
t
a
i
n
 
t
h
e

v
a
r
i
a
b
l
e
-
-
t
h
e
 
x
2
 
a
n
d

x
 
t
e
r
m
s
-
-
a
n
d
 
m
a
k
e
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e

t
r
i
n
o
m
i
a
l
 
o
u
t
 
o
f
 
i
t
 
b
y
 
a
d
d
i
n
g

a
 
c
o
n
s
t
a
n
t
 
o
f
 
a
p
p
r
o
p
r
i
a
t
e
 
s
i
z
e
,

E
x
a
m
p
l
e
:

x
2
-
 
4
x
 
-
 
7
 
=
 
0

T
a
k
e
 
x
2

-
 
4
x
 
a
n
d
 
a
d
d
 
4
 
t
o
 
i
t
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
s
q
u
a
r
e
.

I
f
 
w
o
r
k
 
w
i
t
h
 
t
h
e
 
p
a
t
t
e
r
n
 
o
f
 
t
h
e

p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l
 
h
a
s
 
b
e
e
n

d
o
n
e
,
 
s
t
u
d
e
n
t
s

a
r
e
 
a
b
l
e
 
t
o
 
s
e
e
 
t
h
a
t

o
f
 
t
h
e
 
c
o
-

e
f
f
i
c
i
e
n
t
 
o
f
 
t
h
e
 
x
 
t
e
r
m
 
i
s
 
s
q
u
a
r
e
d
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
s
q
u
a
r
e
.

x
2

+
2
4
L
x

(
1
1
 
2
2
/
.
0
2

=
'
2

S
i
n
c
e
 
4
 
(
o
r
 
A
2
)
 
h
a
s
 
b
e
e
n
 
a
d
d
e
d
t
o
 
t
h
e
n
e
q
u
a
t
i
o
n
,
 
4
 
(
p
r
Z
Y
)
 
a
l
s
o
 
h
a
s

t
o
 
b
e
 
s
u
b
t
r
a
c
t
e
d
-
-

s
o
 
a
n
o
t
h
e
r
 
f
o
r
m
 
o
f
 
0
 
h
a
s
 
b
e
e
n
 
a
d
d
e
d
.

x
'
 
+
 
2
2
L
 
+

A
h 

A
2

c
 
=
 
0

E
x
a
m
p
l
e
:

x
2
-
 
4
x
 
+
 
4

.
1
.
 
7
-
 
4
 
=
 
0

T
h
e
n
 
t
h
e
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l

a
n
d
 
t
h
e
 
o
t
h
e
r
 
c
o
n
s
t
a
n
t

t
e
r
m
 
a
r
e
 
w
r
i
t
t
e
n
 
a
s

s
q
u
a
r
e
s
.

E
x
a
m
p
l
e
:

(
x

2
)
2
-
6
/
7
7
)
2

=
 
0



ds
.

S
i
n
c
e
 
w
e
 
n
o
w
 
h
a
v
e
 
a
 
"
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
,
"
f
a
c
t
o
r
i
n
g
 
c
a
n
 
b
e
 
a
c
c
o
m
p
l
i
s
h
e
d
 
a
n
d

s
n
l
u
t
i
o
n
s
 
f
o
r
 
x
 
c
a
n
 
b
e
 
c
a
l
c
u
l
a
t
e
d
.

(
S
x
-
2
)
 
-
N
/
7
)
 
(
p
c
-
 
2
)
 
+
1
/
7
1
7
1
)
=

x
 
-
 
2
 
-

=
I
)

-
2
 
+
/
N
r
"
.
=
.
0

x
 
=
 
2
 
t
 
4
.
7
a
-

.
x
 
=
 
2
 
f
i
r
-

e
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
o
 
n
s
e
 
t
h
e
 
p
a
t
t
e
r
n
 
o
f
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l
 
i
n
 
x

x
2

+
 
2

A
x 

+
A

2
)2

i
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
h
a
v
e
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
t
h
e
 
x
2

t
e
r
m
 
b
e
 
1
.

I
f
 
i
t
 
i
s
 
n
o
t
,
 
d
i
v
i
d
e
.
t
h
e

e
q
u
a
t
i
o
n
 
b
y
 
t
h
a
t
 
n
u
m
b
e
r
 
t
o
 
m
a
k
e
 
i
t
 
1
.

E
x
a
m
p
l
e
:

2
x
2
+

5
 
=
 
0

x
2
+
 
2
x

1
!
=
 
0

T
h
e
n
 
c
o
n
t
i
n
u
e
 
a
s
 
o
u
t
l
i
n
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 
s
e
c
t
i
o
n
.

f
.

P
o
i
n
t
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
t
h
e
 
p
r
o
b
l
e
m
 
i
s
n
o
 
l
o
n
g
e
r
 
t
h
e
 
s
a
m
e
 
w
h
e
n
 
a
 
"
s
u
m
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
"

i
n
s
t
e
a
d
 
o
f
 
a
 
"
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
"
 
i
s
 
o
b
t
a
i
n
e
d

j
u
s
t
 
b
e
f
o
r
e
 
t
h
e
 
f
a
c
t
o
r
i
n
g
 
s
t
e
p
.

E
x
a
m
p
l
e
:

x
2

+
 
2
x
 
+
 
3
 
=
 
0

x
2
+
 
2
x
 
+

+
 
3
 
-
 
1
 
=
 
0

11
.
1)

2
.1

.
(1

4/
7g

m
.)

2

Y
o
u
 
c
a
n
 
p
o
i
n
t
 
o
u
t
 
t
h
a
t
 
t
h
i
s
 
c
o
r
r
e
s
p
o
n
d
s

t
o
 
t
h
e
 
g
r
a
p
h
 
w
h
e
r
e
 
t
h
e
r
e
 
i
s
 
n
o
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f

t
h
e
 
p
a
r
a
b
o
l
a
 
x
2
 
+
 
2
x
 
+
 
3

=
 
y
 
a
n
d
 
t
h
e
 
x
-
a
x
i
s
.

I
n
 
o
t
h
e
r
 
w
o
r
d
s
,
 
t
h
e
 
s
u
m
 
o
f
 
t
w
o

s
q
u
a
r
e
s

c
a
n
n
o
t
 
b
e
 
f
a
c
t
o
r
e
d
 
o
v
e
r
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
s
.

T
h
i
s
 
g
r
a
p
h
i
n
g
 
c
a
n
 
b
e
 
p
e
r
f
o
r
m
e
d

t
o
 
c
o
n
v
i
n
c
e

t
h
e
 
s
t
u
d
e
n
t
 
o
f
 
t
h
i
s
 
f
a
c
t
.

I
t
 
c
a
n
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
s
i
n
c
e
s
q
u
a
r
e
s
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

a
r
e
 
a
l
w
a
y
s
 
p
o
s
i
t
i
v
e
 
o
r
 
z
e
r
o
,
 
t
h
e
 
s
u
m
 
o
f
 
t
w
o

s
q
u
a
r
e
s
 
w
h
i
d
h
 
a
r
e
 
n
o
t
 
e
q
u
a
l
 
t
o
 
z
e
r
o
 
c
a
n
n
o
t

b
e
 
e
q
u
a
l
 
t
o

z
e
r
o
.
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,
Pr

,

E
x
a
m
p
l
e
:

'
t
x
 
+
 
1
)
2
 
+
C
1
7
6
2

=
 
0

I
f
 
a
n
y
 
a
s
c
u
s
s
i
o
n
 
o
f
 
c
o
V
l
e
x
 
n
u
M
b
e
r
s
 
h
a
s
 
b
e
e
n
 
d
o
n
e
 
i
n
 
a
 
p
a
r
t
i
c
u
l
a
r
 
c
l
a
s
s
,
 
y
o
u
 
m
a
y

m
e
n
t
i
o
n
 
t
h
a
t
 
a
 
s
u
m
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
 
c
a
n
 
b
e
 
f
a
c
t
o
r
e
d
 
o
v
e
r
 
t
h
e
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
.

4
.

T
h
e
 
Q
u
a
d
r
a
t
i
c
 
F
o
r
m
u
l
a

a
.

A
l
t
h
o
u
g
h
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
c
a
n
 
g
t
v
e
 
a
 
s
o
l
u
t
i
o
n
 
t
o
 
e
v
e
r
y
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
,

p
o
i
n
t
 
o
u
t
 
t
h
a
t
 
a
 
f
o
r
m
u
l
a
 
h
a
s
 
b
e
e
n
 
d
e
v
i
s
e
d
 
t
o
 
m
a
k
e
 
t
h
e
 
c
o
m
p
u
t
a
t
i
o
n
s
 
e
a
s
i
e
r
,
.

S
h
o
w
 
h
o
w
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
 
i
s
 
d
e
v
e
l
o
p
e
d
 
b
y
 
m
e
a
n
s
 
o
f
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
.

T
h
e
 
p
r
o
o
f
 
o
f
 
t
h
i
s
 
i
s
 
i
n
 
m
o
s
t
 
A
l
g
e
g
r
a
 
I
 
b
o
o
k
s
.

P
o
i
n
t
 
o
u

t
h
a
t
 
a
l
l
 
s
o
l
u
t
i
o
n
s
 
f
o
r
 
x

a
r
e
 
b
e
i
n
g
 
s
o
u
g
h
t
 
t
h
a
t
 
w
i
l
l
 
m
a
k
e
 
t
h
e
 
g
e
n
e
r
a
l
 
e
q
u
a
t
i
o
n
 
A
x
 
+
 
B
x
 
+
 
c
 
=
 
0
 
t
r
u
e
.

b
.

I
t
 
i
s
 
a
 
g
o
o
d
 
i
d
e
a
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
g
o
 
t
h
r
o
u
g
h
 
t
h
e
 
d
e
v
e
l
o
p
m
e
n
t
 
o
f
 
t
h
e
 
f
o
r
m
u
l
a
 
s
o

t
h
e
y
 
c
a
n
 
s
e
e
 
t
h
a
t
 
e
i
t
h
e
r
 
t
h
e
 
f
o
r
m
u
l
a
 
o
r
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
w
i
l
l
 
g
i
v
e
 
s
o
l
u
t
i
o
n
s
.

t
o
 
a
l
l
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s
.

c
.

G
i
v
e
 
s
t
u
d
e
n
t
s
 
t
h
e
 
p
r
e
f
e
r
e
n
c
e
 
o
f
 
m
e
t
h
o
d
s
 
n
o
w
 
t
h
a
t
 
b
o
t
h
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
a
n
d

t
h
e
 
f
o
r
m
u
l
a
 
m
e
t
h
o
d
 
h
a
v
e
 
b
e
e
n
 
d
e
v
e
l
o
p
e
d
. -
B

+
%
/
B
F

4
A
C

d
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
i
n
 
t
h
e
 
f
o
r
m
u
l
a

x
 
=

2
A

2
A2

o
r

x
 
=

w
h
e
n
 
t
h
e
 
v
a
l
u
e
 
o
f
 
B
2
-
 
4
A
C
 
i
s
 
n
e
g
a
t
i
v
e
,
 
t
h
i
s
 
c
o
r
r
e
s
p
o
n
d
s
 
t
o
 
n
o
 
e
a
1
 
s
o
l
u
t
i
o
n
s
;

W
h
e
n
 
B
2

4
A
C
 
=
 
0
 
t
h
i
s
 
c
o
r
r
e
s
p
o
n
d
s
 
t
o
 
o
n
e
 
r
e
a
l
 
s
o
l
u
t
i
o
n
;
 
w
h
e
n
 
B
 
-
 
4
A
C
 
>
 
0

t
h
i
s
 
c
o
r
r
e
s
p
o
n
d
s
 
t
o
 
t
w
o
 
r
e
a
l
 
s
o
l
u
t
i
o
n
s
.

G
r
a
p
h
i
n
g
 
c
a
n
 
b
e
 
d
o
n
e
 
t
o
 
S
h
o
w
 
t
h
i
s
 
i
f

t
i
m
e
 
p
e
r
m
i
t
s
.

e
.

F
r
o
m
 
t
h
e
 
f
o
r
m
u
l
a
 
a
n
 
a
b
l
e
 
c
l
a
s
s
 
m
a
y
 
b
e
 
s
h
o
w
n
 
t
h
a
t
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
r
o
o
t
s
 
i
s
-
A
-
-
a
n
d
 
t
h
e

p
r
o
d
u
c
t
 
i
s

.

D
.

P
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
n
e
e
d
i
n
g
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s

1
.

S
o
m
e
 
s
u
g
g
e
s
t
i
o
n
s
 
f
o
r
 
p
r
o
b
l
e
m
 
s
o
l
v
i
n
g
 
a
r
e
 
g
i
v
e
n
 
i
n
 
C
h
a
p
t
e
r
 
I
I
I
 
o
n
 
P
o
w
e
r
s
,
 
P
o
l
y
n
o
m
i
a
l
s
,

P
r
o
d
u
c
t
s
,
 
F
a
c
t
o
r
s
.
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2
.

o
f
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s
 
i
s
 
o
f
t
e
n
 
m
a
d
e
 
w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
a
r
e
a
s
.

T
h
i
s
 
w
i
l
l
 
c
o
m
e
 
u
p
 
o
f
t
e
n

i
n
 
g
e
o
m
e
t
r
y
.

I
f
 
t
i
m
e
 
a
l
l
o
w
s
,
 
m
a
n
y
 
p
r
6
b
l
e
m
s
 
o
f
 
t
h
i
s
 
v
a
r
i
e
t
y
 
c
a
n
 
b
e
 
g
i
v
e
n
.

T
h
i
s
 
a
l
s
o
 
p
r
o
-

v
i
d
e
s
 
a
 
p
l
a
c
e
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
o
 
p
r
a
c
t
i
c
e
 
r
e
j
e
c
t
i
n
g
 
o
f
 
i
n
a
p
p
r
o
p
r
i
a
t
e
 
r
o
o
t
s
.

E
x
a
m
p
l
e
:

A
 
r
e
c
t
a
n
g
l
e
 
o
f
 
8
1
 
s
q
u
a
r
e
 
f
e
e
t
 
i
s
 
3
 
t
i
m
e
s
 
a
s
 
l
o
n
g
 
a
s
 
i
t
 
i
s
 
w
i
d
e
.

W
h
a
t
 
a
r
e
 
t
h
e

d
i
m
e
n
s
i
o
n
s
?

J
3
x

x
 
=
 
w
i
d
t
h

3
x
 
=
 
l
e
n
g
t
h

3
x
2
=
 
8
1

x
2
=
 
2
7

x
=
 
3
1
/
7
 
o
r
 
x
 
=

T
h
e
 
n
e
g
a
t
i
v
e
 
v
a
l
u
e
 
i
s
 
r
e
j
e
c
t
e
d
 
b
e
c
a
u
s
e
 
i
t
 
i
s
 
i
n
a
p
p
r
o
p
r
i
a
t
e
 
a
s
a
 
d
i
m
e
n
s
i
o
n
.

T
h
e
r
e
f
o
r
e
,
 
i
t
s
 
w
i
d
t
h
 
i
s
 
A
f
r
 
f
t
.
 
a
n
d
 
i
t
s
 
l
e
n
g
t
h
 
i
s
 
9
/
3

f
t
.

E
.

S
o
l
u
t
i
o
n
 
o
f
 
q
u
a
d
r
a
t
i
c
 
i
n
e
q
u
a
l
i
t
i
e
s
 
i
n
 
o
n
e
 
v
a
r
i
a
b
l
e
 
(
o
p
t
i
o
n
a
l
)

1
.

T
h
i
s
 
i
s
 
q
u
i
t
e
 
a
n
 
a
d
v
a
n
c
e
d
 
t
o
p
i
c
 
b
u
t
 
w
o
u
l
d
 
b
e
 
a
 
n
a
t
u
r
a
l
 
e
x
t
e
n
s
i
R
n
 
o
f
 
t
h
i
s
 
u
n
i
t
.

T
i
i
l
s

c
a
n

b
e
 
t
h
o
u
g
h
t
 
o
f
 
a
s
 
s
o
l
u
t
i
o
n
s
 
o
f
 
s
e
n
t
e
n
c
e
s
 
o
f
 
t
h
e
 
v
a
r
i
e
t
y
 
y
 
>
 
A
x
'
 
+
 
B
x
 
+
 
C
 
(
o
r
 
<
 
o
r
 
<
,
 
o
r

>
 
)
.

2
.

I
f
 
a
n
y
 
w
o
r
k
 
h
a
d
 
b
e
e
n
 
d
o
n
e
 
o
n
 
s
u
g
g
e
s
t
i
o
n
 
4
 
o
f
 
s
e
c
t
i
o
n
 
2
.
3
 
i
n
 
t
h
i
s
 
u
n
i
t
,
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
s

o
f
 
t
h
e
 
g
r
a
p
h
i
n
g
 
c
a
n
 
b
e
 
u
s
e
d
.

3
.

A
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
i
s
 
t
o
p
i
c
 
i
s
 
g
i
v
e
n
 
i
n
 
(
1
)
 
p
a
g
e
s
 
4
7
9
-
4
8
3
.

9
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I
X
.

N
a
t
u
r
e
 
o
f
 
P
r
o
o
f
 
(
S
e
e
 
P
r
e
f
a
c
e
,
 
A
l
g
e
b
r
a
 
I
)

A
.

I
n
t
r
o
d
u
c
t
i
o
n

1
.

F
o
r
 
s
o
m
e
 
c
l
a
s
s
e
s
 
o
f
 
a
b
l
e
 
s
t
u
d
e
n
t
s
,
 
f
o
r
m
a
l
 
p
r
o
o
f
s
m
a
y
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
 
t
h
r
o
u
g
h
o
u
t
 
t
h
e
 
c
o
u
r
s
e
.

F
o
r
 
a
n
 
a
v
e
r
a
g
e
 
c
l
a
s
s
 
o
f
 
A
l
g
e
b
r
a
 
I
,
 
i
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
t
h
a
t
 
t
h
i
s
 
b
e
 
r
e
s
e
r
v
e
d
 
f
o
r
 
l
a
t
e
 
i
n

t
h
e
 
y
e
a
r
.

T
h
e
 
r
e
a
s
o
n
s
 
f
o
r
 
t
h
i
s
 
a
r
e
:

a
.

T
h
e
 
s
t
u
d
e
n
t
s
 
a
r
e
 
m
o
r
e
 
m
a
t
u
r
e
.

b
.

T
h
e
 
l
o
o
k
 
b
a
c
k
 
a
t
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
 
s
y
s
t
e
m

m
a
y
 
m
a
k
e
 
m
o
r
e
 
s
e
n
s
e
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
n
 
g
e
t
t
i
n
g

i
n
v
o
l
v
e
d
 
w
i
t
h
 
t
h
e
 
m
e
c
h
a
n
i
c
s
 
o
f
 
p
r
o
o
f
a
s
 
t
h
e
y
 
a
r
e
 
g
o
i
n
g
 
a
l
o
n
g
 
w
i
t
h
 
t
h
e
 
a
l
g
e
b
r
a
i
c
 
m
a
n
i
p
u
-

l
a
t
i
o
n
.

c
.

A
s
 
o
n
e
 
o
f
 
t
h
e
 
l
a
t
e
 
t
o
p
i
c
s
 
t
o
 
b
e
 
h
a
n
d
l
e
d
 
i
n
 
t
h
e
y
e
a
r
,
 
s
o
m
e
 
c
a
r
r
y
 
o
v
e
r
 
t
o
 
g
e
o
m
e
t
r
y
 
m
a
y

b
e
 
m
a
d
e
.

T
h
e
 
d
a
n
g
e
r
 
o
f
 
t
h
i
s
 
t
i
m
i
n
g
 
i
s
 
t
h
a
t
 
i
n
 
m
a
n
y
.
c
l
a
s
s
e
s
,

y
o
u
,
 
a
s
 
t
h
e
 
t
e
a
c
h
e
r
,
 
w
i
l
l

n
o
t
 
b
e
 
a
b
l
e
 
t
o
 
d
o
 
m
u
c
h
,
 
i
f
 
a
n
y
t
h
i
n
g
,
 
w
i
t
h
 
t
h
i
s
 
t
o
p
i
c
.

2
.

T
h
e
r
e
 
i
s
 
f
i
n
e
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
"
p
r
o
o
f
"
 
i
n
 
(
3
)

p
a
g
e
s
 
1
1
1
-
1
8
1
.

I
t
 
s
h
o
w
s
 
p
r
o
o
f
 
t
o
 
b
e
 
o
f
 
t
w
o

v
a
r
i
e
t
i
e
s
-
 
-
t
h
e
 
p
r
o
b
a
b
l
e
 
i
n
f
e
r
e
n
c
e
 
(
i
n
d
u
c
t
i
o
n
)
 
a
n
d
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
i
n
f
e
r
e
n
c
e
 
(
d
e
d
u
c
t
i
o
n
)
.

T
h
e
 
A
l
g
e
b
r
a
 
I
 
s
t
u
d
e
n
t
 
m
a
y
 
e
n
j
o
y
 
p
i
c
k
i
n
g
 
e
x
a
m
p
l
e
s
 
o
f
 
h
o
w
 
h
e
 
h
a
s
u
s
e
d
 
s
o
m
e
 
o
f
 
t
h
e
 
f
o
r
m
s
 
o
f

i
n
d
u
c
t
i
o
n
-
 
-
a
u
t
h
o
r
i
t
y
,
 
s
e
e
i
n
g
 
i
s
 
b
e
l
i
e
v
i
n
g
,
 
m
e
a
s
u
r
e
m
e
n
t
,
 
a
n
a
l
o
g
y
,
 
p
a
t
t
e
r
n
s
,
 
a
n
d
 
h
u
n
c
h
e
s
.

S
o
m
e
 
o
f
 
t
h
e
 
t
o
o
l
s
 
o
f
 
d
e
d
u
c
t
i
o
n
a
r
e
 
V
e
n
n
 
d
i
a
g
r
a
m
s
,
 
f
o
r
m
u
l
a
s
 
o
f
 
v
a
l
i
d
i
t
y
,
 
t
r
u
t
h
 
t
a
b
l
e
s
.

S
e
v
e
r
a
l
 
s
t
r
a
t
e
g
i
e
s
 
o
f
 
p
r
o
o
f
 
a
r
e
 
d
i
s
c
u
s
s
e
d
.

T
w
o
 
o
f
 
t
h
e
s
e
 
a
r
e
 
p
r
e
s
e
n
t
e
d
 
u
n
d
e
r
 
t
h
e
 
n
e
x
t

s
u
g
g
e
s
t
i
o
n
 
p
a
r
t
 
C
.

3
.

D
e
d
u
c
t
i
v
e
 
r
e
a
s
o
n
i
n
g
-
 
-
w
h
i
c
h
 
i
s
 
t
h
e
 
b
a
s
i
s
 
o
f
m
o
s
t
 
o
f
 
m
a
t
h
e
m
a
t
i
c
a
l
 
p
r
o
o
f
 
h
a
s

s
o
m
e
 
i
m
p
o
r
t
a
n
t

f
e
a
t
u
r
e
s
 
w
h
i
c
h
 
c
a
n
 
b
e
 
h
i
g
h
l
i
g
h
t
e
d
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
.

S
e
e
 
(
1
2
)
 
p
a
g
e
s
 
1
1
2
-
1
1
3
-
f
o
r
 
f
u
r
t
h
e
r

d
i
s
c
u
s
s
i
o
n
.

a
.

D
e
f
i
n
i
t
i
o
n
s
 
a
r
e
 
a
g
r
e
e
m
e
n
t
s
 
t
o
 
u
s
e
 
w
o
r
d
s
,
 
p
h
r
a
s
e
s
,

o
r
 
s
y
m
b
o
l
s
 
a
s
 
s
u
b
s
t
i
t
u
t
e
s
 
f
o
r

o
t
h
e
r
s
 
t
h
a
t
 
a
r
e
 
g
e
n
e
r
a
l
l
y
 
l
o
n
g
e
r
.

E
x
a
m
p
l
e
:

T
h
e
 
o
p
p
o
s
i
t
e
 
o
r
 
a
d
d
i
t
i
v
e
 
i
n
v
e
r
s
e
 
o
f
a
 
n
u
m
b
e
r
 
i
s
 
d
e
f
i
n
e
d
 
t
o
 
b
e
 
t
h
a
t
 
n
u
m
b
e
r

w
h
i
c
h
 
w
h
e
n
 
a
d
d
e
d
 
t
o
 
t
h
e
 
o
r
i
g
i
n
a
l
 
n
u
m
b
e
r
 
g
i
v
e
s
a
 
s
u
m
 
o
f
 
0
.

S
i
n
c
e
 
a
 
d
e
f
i
n
i
-

t
i
o
n
 
i
s
 
a
n
 
a
g
r
e
e
m
e
n
t
 
i
t
 
c
a
n
n
o
t
 
b
e
 
p
r
o
v
e
d
o
r
 
d
i
s
p
r
o
v
e
d
.
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b
.

p
o
s
s
i
b
i
l
i
t
y

i
s
 
e
v
i
d
e
n
t
 
w
h
e
n
 
s
t
u
d
e
n
t
s
 
t
h
i
n
k
 
o
f
 
a
n

e
x
a
m
p
l
e
 
o
f
 
h
a
v
i
n
g
 
l
o
o
k
e
d
 
u
p
 
c
e
r
t
a
i
n
 
w
o
r
d
s
 
i
n
 
t
h
e
 
d
i
c
t
i
o
n
a
r
y
.

S
e
v
e
r
a
l
 
d
e
f
i
n
i
t
i
o
n
s

l
a
t
e
r
 
m
a
y
 
h
a
v
e
 
e
n
d
e
d
 
t
h
e
m
 
a
t
 
t
h
e
i
r
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
.

S
o
m
e
 
w
o
r
d
s
 
h
a
v
e
 
t
o
 
b
e
 
u
n
d
e
r
s
t
o
o
d

m
o
r
e
 
b
a
s
i
c
a
l
l
y
a
 
p
i
c
t
u
r
e
 
o
r
 
t
h
e
 
a
c
t
u
a
l
 
o
b
j
e
c
t
.

T
h
e
s
e
 
a
r
e
 
u
n
d
e
f
i
n
e
d
 
t
e
r
m
s
.

S
e
t

o
r
d
e
r
i
n
g
 
(
l
e
s
s
 
t
h
a
n
)
,
 
a
n
d
 
n
u
m
b
e
r
 
a
r
e
 
e
x
a
m
p
l
e
s
 
i
n
 
A
l
g
e
b
r
a
.

P
o
i
n
t
,
 
l
i
n
e
,
 
p
l
a
n
e
 
a
r
e

e
x
a
m
p
l
e
s
 
o
f
 
u
n
d
e
f
i
n
e
d
 
t
e
r
m
s
 
i
n
 
g
e
o
m
e
t
r
y
.

c
.

P
r
o
o
f
 
i
s
 
a
 
c
h
a
i
n
 
o
f
 
s
t
a
t
e
m
e
n
t
s
-
-
t
h
e
 
f
i
r
s
t
 
i
n
 
t
h
e
 
c
h
a
i
n
 
i
s
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
,
 
t
h
e
 
l
a
s
t

Ir
E

e 
co

nc
lu

si
on

.

E
x
a
m
p
l
e
:

I
f
a
=
:
b
i
s
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
 
t
h
e
n
a
+
c
=
b
+
c
i
s
 
t
h
e
 
c
o
n
c
l
u
s
i
o
n
.

S
t
a
t
e
-

m
e
n
t
s
 
t
h
a
t
 
a
r
e
 
p
r
o
v
e
d
 
a
r
e
 
c
a
l
l
e
d
 
T
h
e
o
r
e
m
s
.

T
w
o
 
t
y
p
e
s
 
o
f
 
p
r
o
o
f
 
u
s
e
d
 
o
f
t
e
n

i
n
 
a
l
g
e
b
r
a
 
p
r
o
o
f
s
 
a
r
e
 
t
h
e
 
m
o
d
u
s
 
p
o
n
e
n
s
 
-
 
-
i
f
 
p
 
t
h
e
n
 
q
,
 
a
n
d
 
p
;
 
t
h
e
r
e
f
o
r
e
 
q
.

a
n
d
 
r
u
l
e
 
o
f
 
c
o
n
t
r
a
p
o
s
i
t
i
o
n
 
-
 
-
i
f
 
p
,
 
t
h
e
n
 
q
;
 
t
h
e
r
e
f
o
r
e
 
i
f
 
(
n
o
t
 
q
)
 
t
h
e
n
 
(
n
o
t
 
p
)
.

E
x
a
m
p
l
e
:

m
o
d
u
s
 
p
o
n
e
n
s

If
F-

ri
gt

he
nj

a+
c=

b+
ci

E
x
a
m
p
l
e
:

c
o
n
t
r
a
p
o
s
i
t
i
o
n

I
f

I
,
r
-
-

2
is

 a
 r

at
io

na
l n

um
be

r
I



_
a

a
,
 
b
 
i
n
t
e
g
e
r
s
 
w
i
t
h
 
n
o

c
o
m
m
o
n

T
h
e
n

I
5

o
f
a
c
t
o
r
s
 
b
 
A
 
o

T
h
e
r
e
f
b
r
e

i
f

1-
71

-2
:7

1-
..1

.1
11

.1
11

.1
1M

M
IN

.

a
,
 
b
 
i
n
t
e
g
e
r
s
 
w
i
t
h
 
n
o

c
o
m
m
o
n
 
f
a
c
t
o
r
s
 
b
 
p
 
0

n
o
t
 
q

t
h
e
n

F
f
i
7
1
7
;
;
t
 
r
a
t
i
o
n
a
l
l

n
o
t
 
p

d
.

I
t
 
i
s
 
i
m
p
o
s
s
i
b
l
e
 
t
o
p
r
o
v
e
 
e
v
e
r
y
 
s
t
a
t
e
m
e
n
t
 
o
f
a
 
s
y
s
t
e
m
 
b
e
c
a
u
s
e
 
p
r
o
o
f
 
i
s
 
b
a
s
e
d
o
n
 
s
o
m
e

a
s
s
u
m
e
d
 
h
y
p
o
t
h
e
s
i
s
.

T
h
e
r
e
f
o
r
e
,
 
s
o
m
e

s
t
a
t
e
m
e
n
t
s
 
a
r
e
 
a
c
c
e
p
t
e
d

a
s
 
u
n
p
r
o
v
e
d
.

T
h
e
s
e
 
a
r
e

c
a
l
l
e
d
 
a
x
i
o
m
s
 
o
r
 
p
o
s
t
u
l
a
t
e
s

o
r
 
s
o
m
e
t
i
m
e
s
 
p
r
o
p
e
r
t
i
e
s
 
a
n
d
a
r
e
 
u
s
e
d
 
a
s
 
t
h
e
 
b
a
s
i
s
 
o
f
 
t
h
e

s
t
r
u
c
t
u
r
e
 
o
f
 
t
h
a
t
 
s
y
s
t
e
m
.

T
h
e
 
w
o
r
d
 
p
o
s
t
u
l
a
t
e
 
i
s

g
e
n
e
r
a
l
l
y
 
r
e
s
e
r
v
e
d
 
f
o
r

g
e
o
m
e
t
r
y
.

A
m
o
n
g
 
t
h
e
 
f
i
r
s
t
 
p
o
s
t
u
l
a
t
e
s

i
n
 
g
e
o
m
e
t
r
y

a
r
e
:

E
x
a
m
p
l
e
 
(
1
)

T
W
o
 
l
i
n
e
s
 
c
a
n
 
i
n
t
e
r
s
e
c
t

i
n
 
o
n
l
y
 
o
n
e
 
p
o
i
n
t
.

E
x
a
m
p
l
e
 
(
2
)

T
h
r
o
u
g
h
 
t
w
o
 
p
o
i
n
t
s
,
 
t
h
e
r
e

i
s
 
o
n
e
 
a
n
d
 
o
n
l
y
o
n
e
 
l
i
n
e
.

4
.

B
e
c
a
u
s
e
 
a
l
l
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
a
b
o
u
t
 
r
e
a
l
 
n
u
m
b
e
r
s
 
s
t
a
t
e
d

i
n
 
a
 
g
e
o
m
e
t
r
y
 
t
e
x
t
a
s
 
w
e
l
l
 
a
s
 
t
h
o
s
e

t
h
a
t
 
c
a
n
 
b
e
 
p
r
o
v
e
d
 
f
r
o
m
t
h
o
s
e
 
s
t
a
t
e
d

a
r
e
 
t
a
k
e
n
 
a
s
 
p
o
s
t
u
l
a
t
e
s
,
 
t
h
i
s
p
r
o
v
i
d
e
s
 
s
o
m
e
 
m
o
t
i
v
a
t
i
o
n

f
o
r
 
l
o
o
k
i
n
g
 
a
t

s
o
m
e
 
o
f
 
t
h
e
 
p
r
o
o
f
s
 
i
n
 
a
l
g
e
b
r
a
.

B
.

P
r
o
p
e
r
t
i
e
s
 
(
p
o
s
t
u
l
a
t
e
s
)
 
a
n
d

d
e
f
i
n
i
t
i
o
n
s
 
o
f
 
a
l
g
e
b
r
a

1
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
d
i
f
f
e
r
e
n
t
t
e
x
t
s
 
m
a
y
 
s
t
a
r
t
 
o
u
t
 
w
i
t
h

d
i
f
f
e
r
e
n
t
 
p
r
o
p
e
r
t
i
e
s
 
a
n
d

d
i
f
f
e
r
e
n
t

d
e
f
i
n
i
t
i
o
n
s
.

I
n
 
a
 
g
e
o
m
e
t
r
i
c
 
s
e
t
t
i
n
g
,

f
b
r
 
e
x
a
m
p
l
e
,
 
E
u
c
l
i
d
'
s
p
o
s
t
u
l
a
t
e
s
 
c
a
n
 
b
e
 
c
o
m
p
a
r
e
d

t
o
 
B
i
r
k
h
o
f
f
'
s
 
p
o
s
t
u
l
a
t
e
s
o
r
 
H
i
l
b
e
r
t
'
s
 
a
x
i
o
m
s
.

2
.

A
 
s
u
g
g
e
s
t
i
o
n
 
f
o
r
a
 
c
l
a
s
s
 
t
h
a
t
 
h
a
s
 
d
o
n
e
 
a
.
c
o
n
s
i
d
e
r
a
b
l
e

a
m
o
u
n
t
 
o
f
 
w
o
r
k
 
w
i
t
h
 
p
r
o
o
f
a

d
u
r
i
n
g

t
h
e
 
y
e
a
r
 
a
n
d
 
i
s
 
r
e
a
d
y
t
o
 
d
o
 
m
o
r
e
 
i
s
 
t
o

u
s
e
 
(
9
)
 
p
a
g
e
s
 
1
2
6
-
1
5
4
a
s
 
a
 
u
n
i
t
 
o
u
t
l
i
n
e
.

T
h
e

d
e
f
i
n
i
t
i
o
n
s
 
a
n
d
 
t
h
e
p
r
o
p
e
r
t
i
e
s
 
a
r
e

a
 
l
i
t
t
l
e
 
d
i
f
f
e
r
e
n
t
 
t
h
a
n
 
i
n
m
o
s
t
 
A
l
g
e
b
r
a
 
I
 
t
e
x
t
s
.

T
h
i
s

9
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c
o
u
l
d
 
g
i
v
e
 
t
h
e
 
a
b
l
e
 
s
t
u
d
e
n
t
s
a
n
 
a
p
p
r
e
c
i
a
t
i
o
n
 
f
o
r
 
w
h
a
t
 
t
h
e
 
c
h
a
n
g
e
 
o
f
p
r
o
p
e
r
t
i
e
s
 
m
e
a
n
 
i
n

a
 
s
y
s
t
e
m
 
o
f
 
p
r
o
o
f
.

T
h
e
 
r
e
f
e
r
e
n
c
e
 
a
l
s
o
 
g
i
v
e
s

c
o
m
p
l
e
t
e
 
p
r
o
o
f
s
.

3
.

A
n
 
a
p
p
r
o
a
c
h
 
t
h
a
t
 
i
s
 
a
w
o
c
a
t
e
d
 
f
o
r

t
e
a
c
h
i
n
g
 
p
r
o
o
f
 
i
s
 
t
o
 
c
d
l
l
e
c
t
 
t
h
e

s
t
u
d
e
n
t
'
s
 
t
e
x
t
b
o
o
k
s

a
n
d
 
j
u
s
t
 
p
r
o
v
i
d
e
 
t
h
e
m
 
w
i
t
h
 
t
h
e
 
n
e
e
d
e
d
p
r
o
p
e
r
t
i
e
s
 
a
n
d
 
d
e
f
i
n
i
t
i
o
n
s

a
s
 
t
h
e
y
 
w
o
r
k
 
a
l
o
n
g

i
n
 
t
h
e
 
u
n
i
t
.

4
.

A
 
p
o
s
s
i
b
l
e
 
l
i
s
t
 
o
f
 
p
r
o
p
e
r
t
i
e
s
 
a
n
d

d
e
f
i
n
i
t
i
o
n
s
 
f
o
r
 
t
h
e
 
r
e
a
l
 
n
u
m
b
e
r
s

i
s
 
p
r
o
v
i
d
e
d
 
h
e
r
e
 
i
n

v
e
r
y
 
b
r
i
e
f
 
f
o
r
m
.

S
o
m
e
 
t
h
e
o
r
e
m
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
s
t
o
 
p
r
o
v
e
 
f
o
l
l
o
w
 
i
n
 
t
h
e
 
n
e
x
t

s
e
c
t
i
o
n
 
o
f

t
h
i
s
 
u
n
i
t
.

a
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
o
p
e
r
a
t
i
o
n
s
:

(
1
)

A
d
d
i
t
i
o
n
 
o
p
e
r
a
t
i
o
n

(
a
)

c
l
o
s
u
r
e

(
b
)

c
o
m
m
u
t
a
t
i
v
e

(
c
)

a
s
s
o
c
i
a
t
i
v
e

(
d
)

T
h
e
r
e
 
e
x
i
s
t
s
 
a
n
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
(
z
e
r
o
)
.

(
e
)

F
o
r
 
e
v
e
r
y
 
r
e
a
l
 
n
u
m
b
e
r
 
a
 
t
h
e
r
e
 
e
x
i
s
t
s

a
n
 
i
n
v
e
r
s
e
 
s
u
c
h
 
t
h
a
t
 
a
 
+
 
(
-
a
)
 
=
 
0

(
2
)

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
p
e
r
a
t
i
o
n

(
a
)

c
l
o
s
u
r
e

(
b
)

c
o
m
m
u
t
a
t
i
v
e

(
c
)

a
a
s
o
c
i
a
t
i
v
e

(
d
)

T
h
e
r
e
 
e
x
i
s
t
s
 
a
n
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
(
o
n
e
)
.

1
(
e
)

F
o
r
 
e
v
e
r
y
 
r
e
a
l
 
n
u
p
b
e
r
 
a
p

a
0
 
t
h
e
r
e
 
e
x
i
s
t
s
 
a
n
 
i
n
v
e
r
s
e
 
s
u
c
h
 
t
h
a
t

a
=
 
1
,

a
(
3
)

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
:
1
 
d
i
s
t
r
i
b
u
t
i
v
e

o
v
e
r
 
a
d
d
i
t
i
o
n
.

T
h
e
 
p
r
e
v
i
o
u
s
 
e
l
e
v
e
n
 
p
r
o
p
e
r
t
i
e
s

a
r
e
 
o
f
t
e
n
 
c
a
l
l
e
d
 
t
h
e
 
f
i
e
l
d
 
a
x
i
n
m
s
.

9
5



b
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
e
q
u
a
l
i
t
y

(
1
)

r
e
f
l
e
x
i
v
e

(
2
)

s
y
m
m
e
t
r
i
c

(
3
)

t
r
a
n
s
i
t
i
v
e

(
4
)

a
d
d
i
t
i
o
n

(
5
)

m
u
l
t
i
p
l
i
c
a
t
i
o
n

(
6
)

s
u
b
t
r
a
c
t
i
o
n

(
7
)

d
i
v
i
s
i
o
n

c
.

P
r
o
p
e
r
t
i
e
s
 
i
n
 
i
n
e
q
u
a
l
i
t
y

(
1
)

t
r
a
n
s
i
t
i
v
e

(
2
)

a
d
d
i
t
i
o
n

(
3
)

s
u
b
t
r
a
c
t
i
o
n

(
4
)

a
 
<
 
b
,
 
a
 
=
 
b
,
 
o
r
 
a
>
 
b

(
5
)

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
p
o
s
i
t
i
v
e
 
r
e
a
l
 
n
u
m
b
e
r
s

(
6
)

d
i
v
i
s
i
o
n
 
b
y
 
p
o
s
i
t
i
v
e
 
r
e
a
l
 
n
u
m
b
e
r
s

d
.

D
e
f
i
n
i
t
i
o
n
s

(
1
)

s
u
b
t
r
a
c
t
i
o
n
:

a
 
-
 
b
 
=
 
a
 
+
 
-
b

(
2
)

d
i
v
i
s
i
o
n
:

a
=
 
a

1

(
3
)

f
a
c
t
o
r
:

a
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
b
 
i
f
 
t
h
e
r
e
 
e
x
i
s
t
s

a
n
 
i
n
t
e
g
e
r
 
c
 
s
u
c
h
 
t
h
a
t
 
b
 
=
 
a
c

9
6



(4
)

ab
so

lu
te

 v
al

ue
:

Ix
)

x,
 if

 x
0

=
if 

x 
<

 0
.
T
h
e
a
r
e
m
s

'
1
.

T
h
e
 
l
i
s
t
 
o
f
 
t
h
e
o
r
e
m
s
 
t
h
a
t
 
f
o
l
l
o
w

i
s
 
n
o
t
 
C
o
m
p
l
e
t
e
.

I
n
 
s
o
m
e
 
c
a
s
e
s
 
s
t
u
d
e
n
t
s
 
m
i
g
h
t
 
b
e

a
b
l
e

t
o
 
h
e
l
p
 
m
i
k
e
 
u
p
 
a
 
l
i
s
t
 
o
f
 
t
h
e
o
r
e
m
s

t
o
 
b
e
 
p
r
o
v
e
d
.

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
o
n
c
e

a
 
s
t
a
t
e
m
e
n
t
 
h
a
s
 
b
e
e
n

'
p
r
o
v
e
n
 
t
r
u
e
 
f
o
r
 
a
l
l
 
r
e
a
l
 
n
u
m
b
e
r
s
,

i
t
 
c
a
n
 
a
l
s
o
 
j
o
i
n
 
t
h
e
 
l
i
s
t
 
o
f
p
r
o
p
e
r
t
i
e
s
 
a
n
d
 
b
e
 
u
s
e
d
 
i
n

s
u
b
s
e
q
u
e
n
t
 
p
r
o
o
f
'
s
.
 
H
a
w
 
p
r
o
o
f
s
.
a
p
p
e
a
r
 
i
n
 
t
h
e
 
A
l
g
e
b
r
a
 
I
 
t
e
x
t
s
 
i
n
 
t
h
e
 
r
e
f
e
r
e
n
c
e
s
 
(
1
)
.

(
1
0
)
,

(
1
1
)
.

-

2
.

A
s
s
u
m
e
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
k
n
o
w
 
t
h
a
t

a
 
n
u
m
b
e
r
 
h
a
s
 
a
 
u
n
i
q
u
e
,
 
i
n
v
e
r
s
e
.

E
x
a
m
p
l
e
s
:

a
.

P
r
o
v
e
 
-
(
a
 
+
 
b
)
 
=
 
(
-
a
)
 
+
 
(
-
b
)
 
f
o
r

a
l
l
 
r
e
a
l
 
n
u
m
b
e
r
s

a
,
 
b

W
e
 
a
l
r
e
a
d
y
 
k
n
o
w
 
t
h
a
t
.

-
(
a
 
+
 
b
)
 
+
 
(
a
 
+
 
b
)

=
 
0

(
a
 
+
 
b
)
 
+
 
(
(
-
a
)

+
(
-
b
)
)

=
 
a
 
+
 
b
 
+
 
(
-
a
)
 
+
 
(
-
b
)

=
+

(
-
a
)
)

+
(
b

+
(
-
b
)
)

=
 
0
 
+
 
0

a
d
d
i
t
i
o
n
 
o
f

a
s
s
o
c
i
a
t
i
v
e

c
o
m
m
u
t
a
t
i
v
e

a
s
s
o
c
i
a
t
i
v
e

a
d
d
i
t
i
o
n
 
o
f

.
=
 
0

i
d
e
n
t
i
t
y
 
o
f

o
p
p
o
s
i
t
e
s

p
r
o
p
e
r
t
y
 
o
f
 
a
d
d
i
t
i
o
n

p
r
o
p
e
r
t
y
 
o
f
 
a
d
d
i
t
i
o
n

p
r
o
p
e
r
t
y
 
o
f
 
a
d
d
i
t
i
o
n
.

o
p
p
o
s
i
t
e
s

0

B
u
t
 
t
h
i
s
 
m
e
a
n
s
 
(
(
-
a
)
 
+
 
(
-
b
)
)
i
s
 
a
l
s
o
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
(
a

+
 
b
)
.

B
u
t
 
a
n
 
o
p
p
o
s
i
t
e
 
i
s
 
u
n
i
q
u
e
.

T
h
e
r
e
f
o
r
e
 
(
-
a
)
 
+
 
(
4
)
)
 
m
u
s
t
 
b
e

a
n
o
t
h
e
r
 
n
a
m
e
 
f
o
r
 
.
(
a
 
+
 
b
)

s
o
 
-
(
a
 
+
 
b
)
 
=
 
(
-
a
)
 
+
 
(
-
b
)
.

I
n
 
s
o
m
e
 
c
a
s
e
s
 
a
 
p
r
o
o
f
c
a
n
 
b
e
 
g
i
v
e
n
,
b
u
t
 
l
e
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
u
p
p
l
y
 
t
h
e

r
e
a
s
o
n
s
.

T
h
i
s
 
p
r
o
-

c
e
s
s
 
c
a
n
 
b
e
 
r
e
v
e
r
s
e
d
,
 
y
o
u
 
p
r
o
v
i
d
i
n
g
r
e
a
s
o
n
s
 
a
n
d
 
t
h
e
 
s
t
u
d
e
n
t
s
 
p
r
o
v
i
d
i
n
g
 
t
h
e
 
s
t
e
p
s
.
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A
 
p
a
r
t
i
a
l
 
l
i
s
t
 
o
f
 
s
o
m
e
 
o
t
h
e
r
 
t
h
e
o
r
e
m
s
 
f
o
l
l
o
w
s
:

(
a
s
s
u
m
e
 
a
,
 
b
,
 
c
,
 
d
 
s
t
a
n
d
 
f
o
r
 
a
n
y

r
e
a
l
 
n
u
m
b
e
r
 
e
x
c
e
p
t
 
w
h
e
r
e
 
s
p
e
c
i
f
i
e
d
;
 
d
e
n
o
m
i
n
a
t
o
r
s
 
a
r
e
 
n
o
t
 
0
)

b
.

a
0 

=
 0

c.
If

 a
b 

=
 0

 th
en

 a
 =

 0
 o

r 
b 

=
 0

c
o
n
t
r
a
p
o
s
i
t
i
v
e
s

d.
If

 a
 $

 0
 a

nd
 b

 $
 0

 th
en

 a
b 

$ 
0

e.
(-

a)
 .(

-b
) 

=
 a

b

f.
-(

a
-

b)
 =

 b
- 

a
g.

 I
fa

>
 b

th
en

a+
c 

>
b+

c
h.

If
 a

 >
 b

 a
nd

 b
 >

 c
 th

en
 a

 >
 c

i.
If

 a
 >

 b
 a

nd
 c

 <
 0

 th
en

 a
c 

<
 b

c
-a

a
a

k
a 

,c
_a

+
c

.
-r

T
h"

"T
ra

°

=
77

/-
 if

 a
nd

on
ly

 if
 a

d 
=

 c
b

m
.

If
 a

 is
 a

 f
ac

to
r 

of
 b

 a
nd

 b
 is

 a
 f

ac
to

r 
of

 c
, t

he
n 

a 
is

 a
 f

ac
to

r 
of

 c
 (

a,
 b

, c
in

te
ge

rs
).

n.
If

 a
 is

 a
n 

od
d 

in
te

ge
r,

 th
en

 a
2 

is
 a

n 
od

d 
In

te
ge

r.

an
d

+
dx

f 
=

 0
T

 =
E

 X
 +

b
y
 
+

=
 0

(k
1

(
a
x

+
 b

y 
+

 c
) 

+
 k

2 
(d

x 
+

 .c
y 

+
 f

) 
=

 0

w
he

re
 k

2
0,

 th
en

 S
 is

 e
qu

iv
al

en
t t

o 
T

 (
ha

s 
th

e 
sa

m
e 

so
lu

tio
n 

se
t)

.
98



p
.

I
f
 
a
 
i
s
 
a
n
y
 
r
e
a
l
 
n
u
m
b
e
r
 
%
/
X
=
 
1
 
a
l

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
s
o
m
e
 
t
h
e
o
r
e
m
s

m
a
y
 
h
a
v
e
 
b
e
e
n
 
p
r
e
s
e
n
t
e
d
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
a
s
 
d
e
f
i
n
i
t
i
o
n
s

o
r
 
a
s
 
p
r
o
p
e
r
t
i
e
s
 
t
o
 
b
e
 
a
c
c
e
p
t
e
d
 
a
s
 
u
n
p
r
o
v
e
d
,
 
b
u
t
 
t
r
u
e
 
s
t
a
t
e
m
e
n
t
s
.

3
.

I
t
 
n
a
y
 
b
e
 
i
n
t
e
r
e
s
t
i
n
g
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
t
 
t
h
e
s
e
 
t
h
e
o
r
e
m
s
t
h
a
t
 
f
o
l
l
o
w
 
f
r
o
m
 
t
h
e
 
2
1
 
i
n
i
t
i
a
l

p
r
o
p
e
r
t
i
e
s
 
u
s
e
d
 
t
o
 
b
e
 
s
t
a
t
e
d
 
a
s
 
r
u
l
e
s
 
t
o
 
b
e
 
m
e
m
o
r
i
z
e
d
 
b
y
m
a
n
y
 
A
l
g
e
b
r
a
 
I
 
s
t
u
d
e
n
t
s
.

T
h
e

o
b
j
e
c
t
 
n
o
w
 
i
s
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
t
o

s
e
e
 
h
o
w
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
a
l
g
e
b
r
a
 
c
a
n
 
b
e
 
i
n
t
e
r
r
e
l
a
t
e
d
.

4
.

T
h
e
 
i
n
t
e
r
r
e
l
a
t
i
a
n
 
o
f
 
a
l
g
d
b
r
a
 
u
n
d
 
g
e
o
m
e
t
r
y
c
a
n
 
a
l
s
o
 
b
e
 
d
a
n
s
 
t
o
 
s
o
m
e
 
d
e
g
r
e
e
.

E
x
a
m
p
l
e
:

T
h
e
 
t
h
e
o
r
e
m
:

i
f
 
a
 
=
 
b
 
a
n
d
 
c
 
=
 
d
 
t
h
e
n
 
a
+
c
=
b
+
d

c
a
n
 
b
e
 
p
u
t
 
i
n
 
g
e
o
m
e
t
r
i
c

t
e
r
m
s
.

a
n
d
 
A

4
6

t
h
e
n
t
a

+
 
c

+
 
d

D
.

E
x
t
e
n
s
i
o
n
 
i
d
e
a
s

M
o
r
e
 
w
o
r
k
 
w
i
t
h
 
V
e
n
n
 
d
i
a
g
r
a
m
s
,
 
t
r
u
t
h
 
t
a
b
l
e
s
,

o
r
 
m
e
t
h
o
d
s
 
o
f
 
p
r
o
o
f
 
c
a
n
 
b
e
 
d
o
n
e
.

R
e
f
e
r
e
n
c
e
s

a
l
r
e
a
d
y
 
m
e
n
t
i
o
n
e
d
 
f
o
r
 
t
h
i
s
 
u
n
i
t
 
c
a
n
 
b
e
 
c
o
n
s
u
l
t
e
d
,
 
e
s
p
e
c
i
a
l
l
y
:

(
3
)
 
p
a
g
e
s
 
1
1
1
-
1
8
1
,
 
(
1
0
)

c
h
a
p
t
e
r
 
5
.
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B
I
B
L
I
O
G
R
A
P
H
Y

1
.

D
o
l
c
i
a
n
i
,
 
B
e
r
m
a
n
,
 
F
r
e
i
l
i
c
h
 
M
o
d
e
r
n
 
A
l
g
e
b
r
a
 
B
o
o
k
 
1
,
 
H
o
u
g
h
t
o
n
 
M
i
f
f
l
i
n
,

1
9
6
2
.

2
.

C
l
e
n
n
,
 
J
o
h
n
s
o
n
,
 
A
d
v
e
n
t
u
r
e
s
 
i
n
 
G
r
a
p
b
#
5
,
 
W
e
b
s
t
e
r
.

3
.

C
g
h
t
L
a
n
a
w
t
h
 
o
f
 
M
a
t
h
e
m
a
t
i
c
a
l
 
I
d
e
a
s
 
G
r
a
d
e
s

K
-
1
2
,
 
N
.
C
.
T
.
M
.
 
2
4
t
h
 
Y
e
a
r
b
o
o
k
.

4
.

M
E
L
M
E
t
h
e
a
l
E
t
i
c
a
l
t
a
c
h
e
r
,
 
N
o
v
e
m
b
e
r
,
 
1
9
6
3
.

5
.

(
T
h
e
)
 
M
a
t
h
e
m
a
t
i
c
s
 
T
e
a
c
h
e
r
,
 
D
e
c
e
m
b
e
r
,

1
9
6
3
.

6
.

1
7
1
2
2
2
a
t
h
e
m
a
t
i
c
s
 
T
e
a
c
h
e
r
,
 
J
a
n
u
a
r
y
,
 
1
9
6
4
.

7
.

.
.
(
T
h
e
)
 
M
a
t
h
e
m
a
t
i
c
s
 
T
e
a
c
h
e
r
,
 
A
p
r
i
l
,
 
1
9
6
4
.

8
.

(
T
h
e
)
 
M
a
t
h
e
m
a
t
i
c
s
 
T
e
a
c
h
e
r

M
a
y
,
 
1
9
6
4
.

9
.

M
e
s
e
r
v
e
,
 
S
o
b
e
l
,
 
M
a
t
h
e
m
a
t
i
c
s
 
f
o
r
 
S
e
c
o
n
d
a
r
y
 
S
c
h
o
o
l
 
T
e
a
c
h
e
r
s
,
 
P
r
e
n
t
i
c
e

H
a
l
l
,
 
1
9
6
2
.

1
0
.

P
e
a
r
s
o
n
,
 
A
l
l
e
n
,
 
l
l
o
c
l
A
r
o
a
c
.
n
A
l
e
b
1
1
2
,
 
G
i
n
n
,
 
1
9
6
4
.

U
.
 
P
e
t
e
r
s
,
 
S
c
h
a
a
f
,
 
A
l
.
g
e
b
x
_
L
I
L
A
M
o
c
_
p
n
A
r
o
a
c
h
,
 
V
a
n
 
N
o
s
t
r
a
n
d
,

1
9
6
3
.

1
2
.

R
e
 
o
r
t
 
o
f
 
t
h
e
 
C
o
m
m
i
s
s
i
o
n
 
o
n
 
M
a
t
h
e
m
a
t
i
c
s
,
 
A
p
p
e
n
d
i
c
e
s
,

C
.
E
.
E
.
B
.
,
 
1
9
5
9
.

1
3
.

R
o
s
s
k
o
p
f
,
 
e
t
 
a
l
,
 
M
o
d
e
r
n
 
M
a
t
h
e
m
p
t
i
g
.
L
_
A
l
l
e
t
r
a
_
I
,
 
S
i
l
v
e
r

B
u
r
d
e
t
t
,
 
1
9
6
2

1
4
.

S
c
h
o
o
l
 
M
a
t
h
e
m
a
t
i
c
s
 
S
t
u
d
y
 
G
r
o
u
p
-
-
F
i
r
s
t
 
C
o
u
r
s
e
 
i
n
 
A
l
g
e
b
r
a
P
a
r
t
 
I
I
 
T
e
a
c
h
e
r
'
s
 
C
o
m
m
e
n
t
a
a
.

1
5
.

W
e
l
d
h
o
n
s
,
 
K
r
i
c
k
e
n
b
e
r
g
e
r
,
 
P
e
a
r
s
o
n
,
 
A
l
g
e
b
r
a
 
B
o
o
k
 
I
,
 
G
i
n
n
,

1
9
6
2
.

1
6
.

B
e
b
e
r
m
a
n
,
 
V
a
u
g
h
a
n
,
 
a
s
h
 
S
c
h
o
o
l
 
M
a
t
h
e
m
a
t
i
c
s
 
C
o
u
r
s
e
 
I
,
 
D
.
C
.

H
e
a
t
h
,
 
1
9
6
4
.

1
7
.

N
i
c
h
o
l
s
,
 
M
o
d
e
r
n
 
E
l
e
m
e
n
t
a
r
y
 
A
l
g
e
b
r
a
 
(
R
e
v
i
s
e
d
)
,

H
o
l
t
,
 
R
i
n
e
h
a
r
t
,
 
a
n
d
 
W
i
n
s
t
o
n
,
 
1
9
6
5
.
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I
.

F
o
u
n
d
a
t
i
o
n
s
 
o
f
 
A
l
g
e
b
r
a
 
I
I

-
 
T
i
m
e
:

1
5
 
d
a
y
s

A
.

G
l
o
s
s
a
r
y

N
u
m
b
e
r

N
a
t
u
r
a
l
 
n
u
n
i
b
e
r

I
n
t
e
g
e
r

R
e
a
l
 
n
u
m
b
e
r

R
a
t
i
o
n
a
l
 
n
u
m
b
e
r

N
u
m
e
r
a
l

D
i
g
i
t
,
 
c
o
n
s
t
a
n
t
,
p
o
s
i
t
i
v
e

n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

P
r
i
m
e
 
a
n
d
 
c
o
m
p
o
s
i
t
e
 
n
u
m
b
e
r
s

Z
e
r
o

A
11

14
11

11
01

S
t
u
d
e
n
t
s
 
a
n
d
 
t
e
a
c
h
e
r
s
 
w
h
o
 
a
p
p
r
o
a
c
h
a
 
c
o
u
r
s
e
 
i
n
 
a
l
g
e
b
r
a
 
2
 
i
a
y
 
w
e
l
l
 
b
e
 
o
v
e
r
w
h
e
l
m
e
d
 
b
y
 
t
h
e
a
m
o
u
n
t

o
f
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
c
o
v
e
r
e
d
 
i
n

o
n
e
 
y
e
a
r
.

O
f
 
l
a
t
e
 
y
e
a
r
s
 
m
o
r
e
 
a
n
d
m
o
r
e
 
t
o
p
i
c
s
 
h
a
v
e
 
b
e
e
n
 
a
d
d
e
d
,

a
n
d
 
t
h
e
 
n
e
e
d
 
f
o
r
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
i
s

e
v
i
d
e
n
t
.

B
.

A
x
i
o
m
s
-
p
r
o
p
e
r
t
i
e
s

1
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

2
.

A
x
i
o
m
s
 
o
f
 
e
q
u
a
l
i
t
y

3
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
o
r
d
e
r

C
o
m
p
o
u
n
d
i
n
g
 
t
h
e
 
d
i
l
e
m
m
a
 
i
s
 
t
h
e
 
f
a
c
t
 
t
h
a
t

s
t
u
d
e
n
t
s
 
c
o
m
e
 
t
o
 
t
h
e
 
s
e
c
o
n
d
c
o
u
r
s
e
 
i
n
 
a
l
g
e
b
r
a

w
i
t
h
 
w
i
d
e
l
y
 
v
a
r
y
i
n
g
 
b
a
c
k
g
r
o
u
n
d
s
,
 
d
e
p
e
n
d
i
n
g

u
p
o
n
 
t
h
e
 
t
e
x
t
s
 
a
n
d
 
m
e
t
h
o
d
s
 
u
s
e
d
 
i
n
 
p
r
e
v
i
o
u
s

m
a
t
h
e
m
a
t
i
c
s
 
c
o
u
r
s
e
s
.

F
o
r
 
e
x
a
m
p
l
e
,
 
s
o
m
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
b
e
e
n
e
x
p
o
s
e
d
 
t
o
 
t
h
e
 
t
e
r
m
i
n
o
l
o
g
y

a
n
d
 
c
o
n
c
e
p
t
s
 
o
f
 
t
h
e
 
"
n
e
w
"
 
m
a
t
h
e
m
a
t
i
c
s
 
i
n

g
r
e
a
t
e
r
 
d
e
p
t
h
 
t
h
a
n
 
o
t
h
e
r
:
3
.

C
.

S
e
t
s

F
i
n
i
t
e
 
&
 
i
n
f
i
n
i
t
e
 
s
e
t
s

S
u
b
s
e
t
,
 
p
r
o
p
e
r
 
s
u
b
s
e
t

E
l
e
m
e
n
t
,
 
d
o
m
a
i
n
,
 
i
n
t
e
r
s
e
c
t
i
o
n

o
f
 
s
e
t
s
,
 
u
n
i
o
n
 
o
f
 
s
e
t
s
,

C
o
m
p
l
e
m
e
n
t
 
o
f
 
a
 
s
e
t

N
u
l
l
 
s
e
t
,
 
E
m
p
t
y
 
s
e
t
,
A
f

U
n
i
v
e
r
s
a
l
 
s
e
t

D
i
s
j
o
i
n
t
 
s
e
t
s
,
 
c
l
o
s
u
r
e

V
e
n
n
 
d
i
a
g
r
a
m
s



I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
t
h
e
 
t
e
a
c
h
e
r
 
r
e
v
i
e
w
 
t
h
e
 
v
o
c
a
b
u
l
a
r
y
 
d
e
a
l
i
n
g
 
w
i
t
h
 
t
h
e
 
f
o
u
n
d
a
t
i
o
n
s
 
0
 
a
l
g
e
b
r
a

b
y
 
u
s
i
n
g
 
a
 
c
h
e
c
k
 
l
i
s
t
 
o
f
 
w
e
-
r
d
s
 
s
u
c
h
 
a
s
 
t
h
i
s
.

I
n
t
r
o
d
u
c
e
 
a
s
 
e
x
a
m
p
l
e
s
 
a
r
e
 
m
e
t
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
p
r
o
b
a
b
l
y
 
k
n
o
w
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f
 
a
l
l
 
t
h
e
s
e
 
w
o
r
d
s
,
 
a
n
d
 
b
e
 
a
b
l
e
 
t
o
 
u
s
e
 
t
h
e
n
.

T
h
e
 
t
e
a
c
h
e
r
 
w
i
l
l
 
o
f
 
c
o
u
r
s
e
 
u
s
e
 
b
i
s
 
o
w
n
 
j
u
d
g
m
e
n
t
 
a
s
 
t
o
 
w
h
i
c
h
 
o
n
e
s
 
n
e
e
d
 
m
o
r
e
 
a
t
t
e
n
t
i
o
n
 
t
h
a
n

o
t
h
e
r
s
,
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
p
r
e
v
i
o
u
s
 
t
r
a
i
n
i
n
g
 
a
n
d
 
a
b
i
l
i
t
y
 
o
f
 
h
i
s
 
s
t
u
d
e
n
t
s
.

D
.

A
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s

T
e
r
m
,
 
l
i
k
e
 
t
e
r
m
s

U
n
l
i
k
e
 
t
e
r
m
s

F
o
r
m
u
l
a
,
 
e
v
a
l
u
a
t
i
o
n
 
o
f

f
o
r
m
u
l
a
s

V
a
r
i
a
b
l
e
,
 
l
i
t
e
r
a
l
 
n
u
m
b
e
r

T
h
e
 
l
i
s
t
 
p
r
e
s
e
n
t
e
d
 
h
e
r
e
 
i
n
c
l
u
d
e
s

t
h
e
 
i
n
t
r
o
d
u
c
t
o
r
y
 
c
h
a
p
t
e
r
s
.

E
.

F
u
n
d
a
m
e
n
t
a
l

A
d
d
e
n
d
s
,
 
m
i
n
u
e
n
d

S
u
b
t
r
a
h
e
n
d
,
 
d
i
v
i
d
e
n
d

M
u
l
t
i
p
l
i
c
a
n
d

M
u
l
t
i
p
l
i
e
r
,
 
d
i
f
f
e
r
e
n
c
e

d
i
v
i
s
o
r
,
 
q
u
o
t
i
e
n
t
,
 
p
r
o
d
u
c
t

A
b
s
o
l
u
t
e
 
v
a
l
u
e
,
 
f
a
c
t
o
r
,
 
p
r
i
m
e

f
a
c
t
o
r
i
z
a
t
i
o
n

F
.

P
o
w
e
r
s
 
a
n
d
 
R
o
o
t
s

t
h
e

M
o
n
o
m
i
a
l
,
 
b
i
n
o
m
i
a
l

T
r
i
n
o
m
i
a
l
,
 
p
o
l
y
n
o
m
i
a
l

D
e
g
r
e
e
 
o
f
 
a
 
m
o
m
o
m
i
a
l

D
e
g
r
e
e
 
o
f
 
p
o
l
y
n
o
m
i
a
l

C
o
e
f
f
i
c
i
e
n
t
 
o
f
 
a
 
m
o
n
o
m
i
a
l

v
o
c
a
b
u
l
a
r
i
e
s
 
g
i
v
e
n
 
i
n
 
t
h
e
 
m
o
s
t
 
w
i
d
e
l
y
 
u
s
e
d
 
t
e
x
t
b
o
o
k
s
;
 
i
n

S
i
m
p
l
e
s
t
 
f
a
r
m
 
(
o
f
 
f
r
a
c
t
i
o
n
)

I
n
d
e
t
e
r
m
i
n
a
t
e
 
f
o
r
m
,
 
0 0

R
e
c
i
p
r
o
c
a
l
,
 
(
M
u
l
t
i
p
l
i
c
a
t
i
v
e

i
n
v
e
r
s
e
)

E
q
u
a
l
i
t
y
,
 
i
n
e
q
u
a
l
i
t
y
,
 
e
q
u
i
v
a
l
e
n
t

e
x
p
r
e
s
s
i
o
n

I
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
f
o
r

a
d
d
i
t
i
o
n

I
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
f
b
r

m
u
l
t
i
p
l
i
c
a
t
i
o
n

O
r
d
e
r
 
o
f
o
p
e
r
a
t
i
o
n
s

O
p
e
r
a
t
i
o
n

B
i
n
a
r
y
 
o
p
e
r
a
t
i
o
n
,
 
u
n
a
r
y

S
q
u
a
r
e
s
,
 
s
q
u
a
r
e
 
r
o
o
t

R
a
d
i
c
a
l

C
u
b
e
s
,
 
c
u
b
e
 
r
o
o
t

R
a
d
i
c
a
n
d

I
n
d
e
x
,
 
b
a
s
e
,
 
p
o
w
e
r

E
x
p
o
n
e
n
t

P
r
i
n
c
i
p
a
l
 
r
o
o
t

I
t
 
i
s
 
h
e
l
p
f
U
l
 
f
o
r
 
s
t
u
d
e
n
t
s
 
t
o
 
k
e
e
p
 
a
 
v
o
c
a
b
u
l
a
r
y
 
l
i
s
t
 
o
f
 
w
o
r
d
s
 
u
s
e
d
 
i
n
 
a
l
g
e
b
r
a
 
2
,
 
p
r
o
b
a
b
l
y
 
i
n

a
l
p
h
a
b
e
t
i
c
a
l
 
o
r
d
e
r
,
 
a
d
d
i
n
g
 
t
o
 
t
h
e
 
l
i
s
t
 
a
s
 
n
e
w
 
m
a
t
e
r
i
a
l
 
i
s
 
i
n
t
r
o
d
u
c
e
d
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G
.

S
y
m
b
o
l
s
 
i
n
 
I
n
c
l
u
s
i
o
n
 
o
r
 
G
r
o
u
p
i
n
g
 
S
y
m
b
o
l
s

P
a
r
e
n
t
h
e
s
e
s

B
a
r
s
 
(
v
i
n
c
u
l
u
m
)

B
r
a
c
e
s

B
r
a
c
k
e
t
s

T
h
e
 
i
d
e
a
 
o
f
 
s
y
s
t
e
m
 
a
s
 
r
e
l
a
t
e
d
 
t
o
 
m
a
t
h
e
m
a
t
i
c
s
.

R
e
q
u
i
r
e
m
e
n
t
s
 
o
f
 
a
 
S
y
s
t
e
m
:

1
.

A
 
s
e
t
 
o
f
 
s
y
m
b
o
l
s

2
.

A
 
s
e
t
 
o
f
 
o
p
e
r
a
t
i
o
n
s

3
.

A
 
s
e
t
 
o
f
 
u
n
d
e
f
i
n
e
d
 
t
e
r
m
s

4
.

A
 
s
e
t
 
o
f
 
a
x
i
o
m
s

5
.

T
h
e
o
r
e
m
s
 
d
e
v
e
l
o
p
e
d
 
f
r
o
m
 
t
h
e
 
a
b
o
v
e

H
.

O
t
h
e
r
 
S
y
m
b
o
l
s

E
E

i
s
 
a
n
 
e
l
e
m
e
n
t
 
o
f

0
 
e
m
p
t
y
 
s
e
t

s
e
t

c
:
 
i
s
 
a
 
p
r
o
p
e
r
 
s
u
b
s
e
t
 
o
f
 
(
I
n
 
s
o
m
e
 
t
e
x
t
s
 
"
a
n
y
 
s
u
b
s
e
t
"
)
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i
n
t
e
r
s
e
c
t
i
o
n

U
 
u
n
i
o
n



P
R
O
P
E
R
T
I
E
S
 
O
F
 
R
E
A
L
 
N
U
M
B
E
R
S

I
f
 
a
,
 
b
,
 
c
,
 
a
r
e
 
r
e
a
l
 
n
u
m
b
e
r
s

A
D
D
I
T
I
O
N

a
 
+
 
b
 
=
 
r
e
a
l
 
n
u
m
b
e
r

a
 
+
b
=
b
+
 
a

a
 
+
 
(
b

c
)
 
=
 
(
a
 
+
 
b
)
 
+
 
c

a
 
+
 
0
 
=
 
a
 
o
r
 
0
 
i
s
 
t
L
e
 
i
d
e
n
t
i
t
y

e
l
e
m
e
n
t
 
f
o
r
 
a
d
d
i
t
i
o
n

a
 
+
 
(
-
a
)
 
=
 
0
,
 
o
r
 
-
a
 
i
s
 
t
h
e
 
a
d
d
i
t
i
v
e

i
n
v
e
r
s
e
 
o
r
 
n
e
g
a
t
i
v
e
 
o
f
 
a

c
l
o
s
u
r
e

c
o
m
m
u
t
a
t
i
v
e
 
p
r
o
p
e
r
t
y

a
s
s
o
c
i
a
t
i
v
e
 
p
r
o
p
e
r
t
y

a
 
(
b
 
+
 
c
)
 
=
 
a
b
 
+
 
a
c

(
a
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
)

i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
s

i
n
v
e
r
s
e
s

M
U
L
T
I
P
L
I
C
A
T
I
O
N

a
b
 
=
 
a
 
r
e
e
l
 
n
u
m
b
e
r

a
b
 
=
 
b
a

a
.
(
b
c
)
 
=
 
(
a
b
)
.
c

a
1
 
=
 
a
,
 
o
r
 
1
 
i
s
 
t
h
e
i
d
e
n
t
i
t
y

e
l
e
m
e
n
t
 
f
o
r
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n

1
1

.
a
 
6

=
 
1
,
 
o
r
-
-
 
I
s
 
t
h
e
 
m
u
l
t
i
p
l
i
-

a
a

c
a
t
i
l
t
e
 
i
n
v
e
r
s
e
 
o
r
 
r
e
c
i
p
r
o
c
a
l
 
o
f
 
a
.

U
s
i
n
g
 
t
h
e
s
e
 
1
1
 
p
r
o
p
e
r
t
i
e
s
 
a
s
 
a
 
f
o
u
n
d
a
t
i
o
n
,
 
s
o
m
e
 
e
x
a
m
p
l
e
s
 
o
f
 
t
h
e
o
r
e
m
s
 
w
h
i
c
h
 
c
a
n
 
b
e
 
p
r
o
v
e
d
 
d
e
d
u
c
t
i
v
e
l
y

a
r
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
.

0
4
 
a
 
=
 
0
 
a
n
d
 
a

0
 
=
 
0
,
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
z
e
r
o

a
b
 
=
 
0
 
i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
a
 
=
 
0
 
o
r
 
b
 
=
 
0

-
(
a
 
+
 
b
)
 
=
 
(
-
a
)
 
+
 
(
-
b
)
,
 
n
e
g
a
t
i
v
e
 
o
f
 
a
 
s
u
m

1
_

1
,

4
f

b
 
s
 
0



B
A
S
I
C
 
P
R
O
P
E
R
T
I
E
S
 
O
F
 
E
Q
U
A
L
I
T
Y

a
,
 
b
2
 
c
2
 
a
r
e
 
r
e
a
l
 
n
u
m
b
e
r
s

a
 
=
 
b
2
 
m
e
a
n
s
 
a
 
a
n
d
 
b
 
s
t
a
n
d
 
f
o
r
 
t
h
e
 
s
a
n
e
 
n
u
m
b
e
r

11
...

..1
.1

1.
10

.1
41

11
16

14
01

.1
11

10
11

10
--

-.

a
 
=
 
a

.

I
f
 
a
 
=
 
b
,
 
t
h
e
n
 
b
 
=
 
a

I
f
 
a
 
=
 
b
p
 
a
n
d
 
b
 
=
 
c
p
 
t
h
e
n
 
a
 
=
 
c

I
f
 
a
 
=
 
b
,
 
a
n
d
 
a
 
+

=
d
,
 
t
h
e
n
 
b
 
+
 
c
 
=
 
d

I
f
 
a
 
=
 
b
p
 
a
n
d
 
a
c
 
=
 
d
,
 
t
h
e
n
 
b
c
 
=
 
d

I
f
a
=
 
b
,
 
t
h
e
n
a
+
c
=
b
+
 
c

I
f
a
+
c
b
4
 
c
,
 
t
h
e
n
 
a
 
=
 
b

o
r
 
i
f
a
=
 
b
,
 
t
h
e
n
a
-
c
=
b
-
 
c

I
f
 
a
 
=
 
b
p
 
t
h
e
n
 
a
c
 
=
 
b
c

I
f
 
a
c
 
=
 
b
c
,
 
c

0
,
 
t
h
e
n
 
a
 
=
 
b

-
r
e
f
l
e
x
i
v
e
 
p
r
o
p
e
r
t
y

-
 
s
y
m
m
e
t
r
i
c
 
p
r
o
p
e
r
t
y

-
 
t
r
a
n
s
i
t
i
v
e
 
p
r
o
p
e
r
t
y

-
 
s
u
b
s
t
i
t
u
t
i
o
n
 
p
r
o
p
e
r
t
y

-
a
d
d
i
t
i
o
n
 
p
r
o
p
e
r
t
y

-
 
s
u
b
t
r
a
c
t
i
o
n
 
p
r
o
p
e
r
t
y

-
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y

-
d
i
v
i
s
i
o
n
 
p
r
o
p
e
r
t
y

P
R
O
P
E
R
T
I
E
S
 
O
F
 
O
R
D
E
R

a
,
 
b
,
 
c
 
a
r
e
 
r
e
a
l
 
n
u
m
b
e
r
s

E
i
t
h
e
r
 
a
<
 
b
,
 
a
 
=
 
b
,
 
o
r
 
a
>
b

I
f
 
a
4
:
b
 
a
n
d
 
b
<
 
c
p
 
t
h
e
n
 
a
<
c

I
f
e
>
b
 
a
n
d
 
b
>
 
c
,
 
t
h
e
n
 
a
>
c

I
f
 
a
<
b
,
 
t
h
e
n
 
a
 
+
 
c
<
b
 
+
 
c

I
f
 
a
>
 
b
,
 
t
h
e
n
 
a
 
+
 
c
>
 
b
 
+
 
c

I
f
 
a
<
 
b
,
 
t
h
e
n
 
a
c
<
 
b
c
,
 
i
f
 
c

0

I
f
 
a
<
 
b
,
 
t
h
e
n
 
a
c
)
.
 
b
c
,
 
i
f
 
c
<
 
0

If
 a

<
 b

,
th

en
 a

- 
c 

<
b

c
I
f
 
a
 
>
 
b

,
t
h
e
n
 
a

c
 
>
 
b

c
I
f
 
a
<
 
l
a
,
 
t
h
e
n
 
a

b
i
f
 
c

0
c

c

I
f
 
a
 
<
 
b

,
t
h
e
n
 
a
>
b

i
f
 
c

c
c

I
f

a 
<
b
,
 
t
h
e
n
 
t
h
e
r
e
 
i
s
 
a
 
p
o
s
i
t
i
v
e

n
u
m
b
e
r
 
c
p
 
s
u
c
h
 
t
h
a
t
 
b
 
=
 
a
 
+
 
c

-
c
o
m
p
a
r
i
s
o
n
 
p
r
o
p
e
r
t
y

-
 
t
r
a
n
s
i
t
i
v
e
 
p
r
o
p
e
r
t
y

/
-
a
d
d
i
t
i
o
n
 
p
r
o
p
e
r
t
y

-
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y

-
s
u
b
t
r
a
c
t
i
o
n
 
p
r
o
p
e
r
t
y

-
d
i
v
i
s
i
o
n
 
p
r
o
p
e
r
t
y



I
I
.

L
i
n
e
a
r
 
E
q
u
a
t
i
o
n
s
,
i
n
 
O
n
e
 
V
a
r
i
k
i
b
l
e
,
 
I
n
e
q
u
a
l
i
t
i
e
s
 
-
 
T
i
m
e
:

1
5
 
d
a
y
s

A
.

S
o
l
u
t
i
o
n
 
o
f
 
e
q
u
a
t
i
o
n
s

1
.

P
e
r
f
b
r
m
 
i
n
d
i
c
a
t
e
d
 
o
p
e
r
a
t
i
o
n
s
 
t
o
 
r
e
m
o
v
e
 
s
y
m
b
o
l
s
 
o
f
 
g
r
o
u
p
i
n
g

Z
.

C
o
l
l
e
c
t
 
t
e
r
m
s
.
 
W
h
e
n
e
v
e
r
 
p
o
s
s
i
b
l
e

3
.

T
r
a
n
s
f
o
r
m
 
e
q
u
a
t
i
o
n
 
b
y
 
a
d
d
i
t
i
o
n

4
.

T
r
a
n
s
f
o
r
m
 
e
q
p
a
t
i
o
n
 
b
y
 
m
u
l
t
i
p
l
i
c
a
t
f

B
y
 
t
h
e
 
t
i
m
e
 
a
 
s
t
u
d
e
n
t
 
i
s
 
i
n
 
s
e
c
o
n
d
-
y
e
a
r
 
a
l
g
e
b
r
a
,
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
i
n
 
o
n
e

v
a
r
i
a
b
l
e
 
s
h
o
u
l
d
 
b
e
 
a
l
m
o
s
t
 
a
u
t
o
m
a
t
i
c
.

H
o
w
e
v
e
r
,
 
a
 
r
e
v
i
e
w
 
o
f
 
t
h
e
 
p
r
i
n
c
i
p
l
e
s
 
i
n
v
o
l
v
e
d
,
 
a
n
d

a
d
d
i
t
i
o
n
a
l
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
s
o
l
v
i
n
g
 
a
 
v
a
r
i
e
t
y
 
o
f
 
e
q
u
a
t
i
o
n
s
,
 
.
c
o
n
t
a
i
n
i
n
g
 
p
a
r
e
n
t
h
e
s
e
s

a
n
d
/
o
r
 
f
r
a
c
t
i
o
n
s
,
 
a
r
e
 
e
s
s
e
n
t
i
a
l
 
a
t
 
t
h
i
s
 
s
t
a
g
e
.

I
t
 
i
s
 
a
d
v
i
s
a
b
l
e
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
t
o
 
g
i
v
e
 
t
h
e
 
r
e
a
s
o
n
s
 
f
o
r
 
e
a
c
h
 
s
t
e
p
 
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n

(
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
i
n
c
i
p
l
e
,
 
a
d
d
i
t
i
o
n
 
a
x
i
o
m
,
 
e
t
c
.
)
 
e
s
p
e
c
i
a
l
l
y
 
d
u
r
i
n
g
 
t
h
e
 
f
i
r
s
t
 
p
r
e
s
e
n
t
a
t
i
o
n

a
n
d
 
e
x
p
l
a
n
a
t
i
o
n
 
s
o
 
t
h
a
t
 
h
e
 
c
a
n
 
p
r
o
c
e
e
d
 
o
n
 
f
i
r
m
 
g
r
o
u
n
d
.

E
x
a
m
p
l
e
:

S
o
l
v
e
 
a
n
d
 
c
h
e
c
k

x
 
+
 
4
 
(
2
x
 
-
 
3
)
 
=
 
5
x
,
 
-
 
4

x
 
+
 
8
x
 
-
 
1
2
 
=
 
S
x
 
-
 
4
 
D
i
s
t
.
 
(
d
i
s
t
r
i
b
u
t
i
v
e
 
l
a
w
)

9
x

1
2
 
=
 
5
x
 
-
 
4
 
C
.
 
T
.
 
(
c
o
l
l
e
c
t
 
l
i
k
e
 
t
e
r
m
s
)

9
x
 
-
 
S
x
 
=
-
4
 
+
1
2

A
(
-
5
x
)

a
(
1
2
)

(
a
d
d
 
-
S
x
,
 
a
d
d
.
 
1
2
)

4
c
:
=
4
1
3
 
C
.
T
.

x
,
 
=
 
2

M
 
(
1
/
4
)

(
m
u
l
t
i
p
l
y
 
b
y
 
1
/
4
)

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
u
r
g
e
d
 
t
o
 
c
o
l
l
e
c
t
 
t
e
r
m
s
 
c
o
n
t
i
n
u
a
l
l
y
,
 
t
o
 
s
i
m
p
l
i
f
y
 
t
h
e
 
w
o
r
k
 
e
n
r
o
u
t
e
.

6



B
.

C
h
e
c
k
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n

r
 
i
s
 
a
 
r
o
o
t
 
o
f
 
f
(
x
)
 
=
 
O
p
 
D
o
m
a
i
n
:

c
x

:
 
a
 
<
 
x
 
<

b
-
}

i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
f
(
r
)
 
=
 
0

[
E
v
l
a
i
n
f
(
r
)
]

T
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
d
e
v
e
l
o
p
 
t
h
e
 
h
a
b
i
t
 
o
f
 
c
h
e
c
k
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
s
 
t
o
 
a
n
 
e
q
u
a
t
i
o
n
s
.

T
h
e
 
c
h
e
c
k

m
u
s
t
 
b
e
 
m
a
d
e
 
o
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
n
o
t
 
o
n
 
s
o
m
e
 
t
r
a
n
s
f
o
r
m
a
t
i
o
n
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,

h
e
 
m
a
y
 
h
a
v
e
 
d
o
n
e
 
i
n
c
o
r
r
e
c
t
l
y
.

I
f
 
t
h
e
r
e
 
a
r
e
 
p
a
r
e
n
t
h
e
s
e
s
,
 
a
f
t
e
r
 
s
u
b
s
t
i
t
u
t
i
n
g
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
h
e

s
h
o
u
l
d
 
c
o
m
b
i
n
e
 
t
e
r
m
s
 
w
i
t
h
i
n
 
t
h
e
 
p
a
r
e
n
t
h
e
s
e
s
 
f
i
r
s
t
.

.

E
x
a
m
p
l
e
:

2
(
x
 
+
 
3
)

=
 
1
4

C
h
e
c
k
:

2
(
4
 
+
 
3
)
 
=

1
4

x
 
=
 
4

2
(
7
)
 
=
 
1
4

1
4
 
=
 
1
4

n
o
t

2
(
4
 
+
 
3
)
 
=
1
4

8
6
 
=
 
1
4

1
4
 
=
 
1
4

T
h
e
 
r
e
a
s
o
n
 
f
o
r
 
t
h
i
s
 
i
s
 
t
h
a
t
 
t
h
e
 
c
h
e
c
k
i
n
g
 
s
h
o
u
l
d
,
 
i
f
 
p
o
s
s
i
b
l
e
,
 
b
e
 
d
o
n
e
 
i
n
 
a
 
d
i
f
f
e
r
e
n
t

w
a
y
 
f
r
o
m

t
h
a
t
 
i
n
 
w
h
i
c
h
 
t
h
e
 
p
r
o
b
l
e
m
 
w
a
s
 
w
o
r
k
e
d
 
o
u
t
.

C
.

L
l
t
e
r
a
l
 
e
q
u
a
t
i
o
n
s

a
x
 
+
 
b
x
 
=
 
c

x
(
a
 
+
 
b
)
 
=
 
c

x
 
=

c
a
 
+
 
b



w
om

.,=
=

IM
IL

V
A

C
tI

M
A

IZ
O

W
T

41
.1

7a
an

...
.

,..
",

..,
,V

ar
,O

f

L
i
t
e
r
a
l
 
e
q
u
a
t
i
o
n
s
 
a
r
e
 
o
f
t
e
n
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
h
a
n
 
t
h
o
s
e
 
c
o
n
t
a
i
n
i
n
g
 
o
n
l
y
 
o
n
e
 
l
e
t
t
e
r
,
 
a
n
d
 
p
r
o
v
i
d
e

g
o
o
d
 
p
r
a
c
t
i
c
e
 
i
n
 
t
h
e
 
o
p
e
r
a
t
i
o
n
s
 
o
f
 
e
q
u
a
t
i
o
n
-
s
o
l
v
i
n
g
.

T
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
i
n
c
i
p
l
e

i
n
 
e
x
t
r
i
c
a
t
i
n
g
 
t
h
e
 
v
a
r
i
a
b
l
e
 
i
s
 
a
 
n
e
c
e
s
s
i
t
y
 
w
h
e
n
 
t
h
e
 
v
a
r
i
a
b
l
e
 
a
p
p
e
a
r
s
 
i
n
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
t
e
r
m
.

E
s
p
e
c
i
a
l
l
y
 
i
m
p
o
r
t
a
n
t
 
a
r
e
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
f
o
r
m
u
l
a
s
 
f
o
r
 
t
h
e
 
v
a
r
i
o
u
s
 
l
e
t
t
e
r
s

i
n
 
t
h
e
 
r
i
g
h
t
 
m
e
m
b
e
r
.

E
x
a
m
p
l
e
:

A
 
=
 
1
/
2
 
h
(
b
 
+
 
b
'
)
;
 
S
o
l
v
e
 
f
o
r
 
b

2
A
 
=
 
b
b
 
+
 
b
b
'

2
A
 
-
 
h
b
'
 
=
 
h
b

2
A
 
-
 
h
b
"

b

D
.

W
o
r
d
 
o
r
 
v
e
r
b
a
l
 
p
r
o
b
l
e
m
s
-
 
c
h
a
n
g
i
n
g
 
f
r
o
m
 
E
n
g
l
i
s
h
 
t
o
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s

1
.

C
h
a
n
g
i
n
g
 
f
r
o
m
 
E
n
g
l
i
s
h
 
t
o
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s

W
h
e
n
 
b
e
g
i
n
n
i
n
g
 
t
h
e
 
u
n
i
t
 
o
n
 
w
o
r
d
 
p
r
o
b
l
e
m
s
,
 
p
r
a
c
t
i
c
e
 
o
n
 
s
i
m
p
l
e
 
e
x
p
r
e
s
s
i
o
n
s
 
b
e
f
o
r
e
 
t
a
c
k
l
i
n
g

e
q
u
a
t
i
o
n
s
.

S
u
c
h
 
p
h
r
a
s
e
s
 
a
s
 
t
h
e
s
e
 
s
h
o
u
l
d
 
b
e
 
p
u
t
 
i
n
t
o
 
a
l
g
e
b
r
a
i
c
 
f
o
r
m
;
 
a
n
d
 
m
a
k
i
n
g
 
w
o
r
d

p
r
o
b
l
e
m
s
 
f
r
o
m
 
t
h
e
 
a
l
g
e
b
r
a
i
c
 
f
o
r
m
 
w
i
l
l
 
h
e
l
p
 
t
o
 
f
i
x
 
t
h
e
s
e
 
i
d
e
a
s
 
i
n
 
m
i
n
d
.

a
.

T
h
e
 
s
u
m
 
o
f
 
t
h
e
 
s
q
u
a
r
e
s
 
o
f
 
t
w
o
 
n
u
m
b
e
r
s
 
a
 
a
n
d
 
b
.

a
2

+
b
2

b
.

T
h
e
 
s
q
u
a
r
e
 
o
f
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
a
 
a
n
d
 
b
 
(
a
-

b
)
2

c
.

4
 
m
o
r
e
 
t
h
a
n
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
c
u
b
e
s
 
o
f
 
x
 
a
n
d
 
y

4
 
+

(
x
3

-
y
3
)

e
t
c
.

2
.

W
r
i
t
i
n
g
 
e
q
u
a
t
i
o
n
s
 
(
o
r
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
)
 
f
r
o
m
 
v
e
r
b
a
l
 
s
t
a
t
e
m
e
n
t
s

A
t
 
f
i
r
s
t
 
i
t
 
i
s
 
g
o
o
d
 
t
o
 
h
a
v
e
 
c
o
n
c
e
n
t
r
a
t
e
d
 
p
r
a
c
t
i
c
e
 
o
n
 
w
r
i
t
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
s
,
 
o
n
l
y
.

a
.

D
r
a
w
 
a
 
f
i
g
u
r
e
,
 
i
f
 
p
o
s
s
i
b
l
e
.

L
a
b
e
l
 
a
l
l
 
p
a
r
t
s
 
i
n
d
i
c
a
t
e
d
.

b
.

U
s
e
 
a
 
s
y
m
b
o
l
 
t
o
 
r
e
p
r
e
s
e
n
t
 
o
n
e
 
o
f
 
t
h
e
 
u
n
k
n
o
w
n
 
q
u
a
n
t
i
t
i
e
s
 
a
s
k
e
d
 
f
o
r
:



T
V

III
N

M
E

M
M

IL
IM

M
IN

U
m

m
ea

lm
a.

m
.m

m
w

.m
M

m
W

M
P

.!M
M

O
N

M
IW

IN
M

M
N

ra
M

in
tA

IW
A

Ita
ng

iie
W

iM
ftN

Y
M

IN
U

O
M

N

d
.

W
r
i
t
e
 
a
n
 
e
q
u
a
t
i
o
n
 
u
s
i
n
g
 
t
h
e
 
g
i
v
e
n
 
r
e
l
a
t
i
o
n
s
h
i
p
s

e
.

S
o
l
v
e
 
t
h
e
 
e
q
u
a
t
i
v
a

f
.

S
h
o
w
 
t
h
a
t
 
t
h
e
 
s
o
l
u
t
i
o
n
s
 
s
a
t
i
s
f
y
 
t
h
e
 
c
o
n
d
i
t
i
o
n
s
 
r
e
q
u
i
r
e
d
 
b
y
 
c
h
e
c
k
i
n
g
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l

p
r
o
b
l
e
m

A
t
 
f
i
r
s
t
 
i
t
 
i
s
 
g
o
o
d
 
t
o
 
h
a
v
e
 
c
o
n
c
e
n
t
r
a
t
e
d
 
p
r
a
c
t
i
c
e
 
o
n
 
i
s
i
t
i
n
i
 
t
h
e
 
e
q
u
a
t
i
o
n
s
,
 
o
n
l
y
.

W
h
e
n
 
t
h
e
 
s
t
u
d
e
n
t
 
g
a
i
n
s
 
c
o
n
f
i
d
e
n
c
e
 
t
h
r
o
u
g
h
 
s
u
c
c
e
s
s
,
 
w
o
r
k
 
o
n
 
t
h
e
 
c
o
m
p
l
e
t
e
 
s
o
l
u
t
i
o
n
 
o
f

s
u
c
h
 
e
q
u
a
t
i
o
n
s
.

S
t
e
p
s
 
b
 
a
n
d
 
c
 
a
r
e
 
o
f
t
e
n
 
s
t
u
m
b
l
i
n
g
 
b
l
o
c
k
s
.

T
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
h
a
v
e

s
t
e
p
 
c
 
w
r
i
t
t
e
n
 
d
o
w
n
 
i
n
 
b
l
a
c
k
 
a
n
d
 
w
h
i
t
e
 
b
e
f
o
r
e
 
a
t
t
e
m
p
t
i
n
g
 
t
o
 
w
r
i
t
e
 
t
h
e
 
e
q
u
a
t
i
o
n
.

(
A
f
t
e
r
 
h
e
 
g
a
i
n
s
 
f
a
c
i
l
i
t
y
,
 
h
e
 
w
i
l
l
,
 
o
f
c
o
u
r
s
e
,
 
b
e
 
a
b
l
e
 
t
o
 
c
o
n
d
e
n
s
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
s
o
m
e
-

w
h
a
t
.
)

E
x
a
m
p
l
e
:

T
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
r
e
c
t
a
n
g
l
e
 
i
s
 
4
 
f
t
.
 
s
h
o
r
t
e
r
-
t
h
a
n
 
t
w
i
c
e
 
t
h
e
 
w
i
d
t
h
.

r
i
n
d
 
t
h
e

d
i
n
e
n
s
i
o
n
s
 
i
f
 
t
h
e
 
p
e
r
i
m
e
t
e
r
 
i
s
 
1
1
8
 
f
e
e
t
.

(
b
)
 
L
e
t
 
x
 
=
 
w
i
d
t
h

(
c
)

2
x
 
-
 
4
 
=
 
l
e
n
g
t
h

(
d
)

2
x
 
+
 
2
(
2
x
 
-
 
4
)
 
=
 
1
1
8

2
x
 
+
 
4
x
 
-
 
8
 
=
 
1
1
8

(
e
)

6
x
 
=
 
1
2
6

x
 
=
 
2
1
'
 
=
 
w
i
d
t
h

2
x
 
-
 
4
 
=
 
3
8
'
 
=
 
l
e
n
g
t
h

(
f
)

2
(
2
1
)
 
+
 
2
(
3
8
)
 
=
 
1
1
8

4
6
 
+
 
7
6
 
g
 
1
1
8

1
1
8
 
=
 
1
1
8

3
.

T
y
p
e
s
 
o
f
 
v
e
r
b
a
l
 
p
r
o
b
l
e
m
s

a
.

N
u
m
b
e
r
 
r
e
l
a
t
i
o
n
s
h
i
p
s

b
.

G
e
o
m
e
t
r
y



C
.

M
o
t
i
o
n

d
.

M
i
x
t
u
r
e
s

e
.

I
n
v
e
s
t
m
e
n
t

f
.

W
o
r
k
 
p
r
o
b
l
e
m
s

T
h
e
 
a
c
c
e
n
t
 
s
h
o
u
l
d
 
p
e
r
h
a
p
s
 
b
e
 
o
n
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
"
m
d
k
e
 
s
e
n
s
e
"
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
,
 
s
u
c
h

t
y
p
e
s

a
s
 
a
,
 
b
,
 
a
n
d
 
c
,
 
a
l
t
h
o
u
g
h
 
t
h
e
 
o
t
h
e
r
s
 
g
i
v
e
n
 
h
e
r
e
,
 
d
,
 
e
,
 
b
e
i
n
g
 
t
h
e
 
o
n
e
s
 
p
r
e
s
e
n
t
e
d
 
i
n

m
o
s
t
 
t
e
x
t
s
,
 
p
r
o
v
i
d
e
 
e
x
c
e
l
l
e
n
t
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
e
q
u
a
t
i
o
n
-
w
r
i
t
i
n
g
.

S
p
e
c
i
a
l
 
a
t
t
e
n
t
i
o
n

s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
t
o
 
a
,
 
n
u
m
b
e
r
 
r
e
l
a
t
i
o
n
s
h
i
p
s
.

(
C
a
r
e
 
m
u
s
t
 
b
e
 
e
x
e
r
c
i
s
e
d
 
h
e
r
e
 
l
e
s
t
 
t
h
e

p
u
p
i
l
 
t
r
y
 
t
o
 
"
t
y
p
e
"
 
a
l
l
 
p
r
o
b
l
e
m
s
,
)

T
h
i
s
 
t
o
p
i
c
,
 
v
e
r
b
a
l
 
p
r
o
b
l
e
m
s
,
 
s
h
o
u
l
d
 
r
e
c
e
i
v
e
 
a
s
 
m
u
c
h
 
a
t
t
e
n
t
i
o
n
a
s
 
t
i
m
e
 
p
e
r
m
i
t
s
.

E
v
e
n

a
f
t
e
r
 
t
h
e
 
c
l
a
s
s
 
h
a
s
 
m
o
v
e
d
 
o
n
 
t
o
 
o
t
h
e
r
 
t
o
p
i
c
s
,
 
a
 
f
e
w
 
v
e
r
b
a
l
 
p
r
o
b
l
e
m
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n

f
r
e
q
u
e
n
t
l
y
,
 
a
n
d
 
o
n
 
w
e
e
k
l
y
 
t
e
s
t
s
.

T
h
e
 
r
u
l
e
s
 
o
f
 
o
r
d
e
r
 
(
s
e
e
 
o
u
t
l
i
n
e
 
i
n
 
C
h
a
p
t
e
r
 
1
,
 
F
o
u
n
d
a
-

t
i
o
n
s
 
o
f
 
A
l
g
e
b
r
a
)
 
s
h
o
u
l
d
 
b
e
 
r
e
v
i
e
w
e
d
 
h
e
r
e
,

E
.

S
o
l
v
i
n
g
 
I
n
e
q
u
a
l
i
t
i
e
s

E
x
a
m
p
l
e
:

S
o
l
v
e
:

f
 
x

A
<
 
3

C
a
s
e
 
I
:

x
 
>
 
2
,
 
I
x
 
-

=
 
x
 
-
 
2

x
 
-
 
2
 
<
 
3

x
 
<
 
5

C
a
s
e
 
I
I
:

x
 
5
.
 
2
,

I
x

2
1

=
 
2
 
-
 
x

2
 
-
 
x
 
4
:
3

-
x
 
<
 
1

-
1
0
-



G
r
a
p
h
 
t
h
e
 
i
n
e
q
u
a
l
i
t
i
e
s
:

-
2

-
1

0
1

2
3

5

i
x
-

2
1

3
(
x

-
1
 
a
n
d
 
x

5
)

N
o
t
e
:

T
h
e
 
i
n
e
q
u
a
l
i
t
y
 
A
 
r
e
s
o
l
v
e
s
 
i
n
t
o
 
t
w
o
 
d
e
p
e
n
d
e
n
t
 
i
n
e
q
u
a
l
i
t
i
e
s
.

E
.

G
r
a
p
h
i
n
g
 
I
n
e
q
u
a
l
i
t
i
e
s

E
x
a
m
p
l
e
:

S
o
l
v
e
 
:

I
x
 
-

2
1
>
 
3

C
a
s
e
 
I
:

x
2
,
 
I
x
 
-

2
1

=
 
x
 
-
 
2

x
 
-
 
2
 
>
 
3

x
5

C
a
s
e
 
I
I
:

x
2
,
 
I
x
 
-

2
1

=
 
2
 
-
 
x

2
x
 
>
 
3

x
 
<

F
.

G
r
a
p
h
 
t
h
e
 
i
n
e
q
u
a
l
i
t
i
e
s
:

-
1

0
1

2
3

4
5

N
o
t
e
:

T
h
e
 
i
n
e
q
u
a
l
i
t
y
 
B
.
r
e
s
o
l
v
e
s
 
i
n
t
o
 
t
w
o
 
d
i
s
t
i
n
c
t
 
i
n
e
q
u
a
l
i
t
i
e
s
.

C
u
r
r
e
n
t
 
u
s
a
g
e
 
r
e
g
a
r
d
s
 
a

a
 
s
o
l
u
t
i
o
n
 
o
f
 
a
n
 
i
n
e
q
u
a
l
i
t
y
 
t
o
 
p
r
o
d
u
c
e
 
n
u
m
b
e
r
s
 
d
e
f
i
n
e
d
 
b
y
 
a
n
 
i
n
e
q
u
a
l
i
t
y
 
o
r

i
n
e
q
u
a
l
i
t
i
e
s

w
h
i
c
h
 
r
e
p
r
e
s
e
n
t
 
i
n
t
e
r
v
a
l
s
 
o
n
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
.



T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
,
 
a
n
d
 
i
t
s
 
a
p
p
l
i
c
a
t
i
o
n
s
,
 
i
s
 
a
 
d
i
f
f
i
c
u
l
t
 
o
n
e
 
f
o
r
 
m
a
n
y
 
s
t
u
d
e
n
t
s
.

E
s
p
e
c
i
a
l
l
y
 
g
o
o
d
 
a
r
e
 
s
o
m
e
 
o
f
 
t
h
e
 
g
r
a
p
h
8
n
g
 
e
x
e
r
c
i
s
e
s
.

P
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
:

A
b
s
o
l
u
t
e
 
v
a
l
u
e
:

a
.

D
e
v
e
l
o
p
 
s
l
o
w
l
y
 
a
n
d
 
c
l
e
a
r
l
y
 
w
i
t
h
 
e
a
s
y
 
e
x
a
m
p
l
e
s
.
)
,
 
a
l
w
a
y
s
 
s
t
a
r
t
i
n
g
 
w
i
t
h
 
a
 
d
e
f
i
n
i
t
i
o
n
 
o
f

C
a
s
e
s
.

E
x
a
m
p
l
e
 
I
:

a
 
)

1
 
x
 
I
>
 
2

C
a
s
e
 
I
:

I
x
l

=
 
x

x
>
 
2

I
I

C
a
s
e
 
I
I
:

x
<
O
,

i
x
)
 
=
 
-
x

-
x
>
 
2

x
<
-
2

G
r
a
p
h
:

N
o
t
e
:

A
 
g
r
a
p
h
 
o
f
 
a
 
p
l
a
n
e
.
r
e
g
i
o
n
 
c
a
n
 
r
e
s
u
l
t

w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
a
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
y

a
s
 
5
,
;
>
 
x
 
+
 
2
.

L
:
:
z
a
p
l
e
 
I
I
I
:
 
!
x
i
 
+
 
f
y
i
 
=
 
3

C
a
s
e
 
I
:

x
4
:
0
,
 
l
x
i
 
=
 
-
x

y
<
O
,

i
i
 
=
 
-
y

.
x
 
-
 
y
 
=
 
3

y
 
=
 
.
x

3

E
x
a
m
p
l
e
 
I
I
:

b
)

y
 
=

I
x
-

3
1

C
a
s
e
 
I
:
 
x
2
 
3
,
 
l
x

-
3
1

=
 
x

3

y
 
=
 
x
 
-
 
3

C
a
s
e
 
I
I
:

x
'
s
;
 
3
,

3
1

=
 
3
 
-
 
x

y
 
=
 
-
x
 
4
.
 
3

C
.

L
i



C
as

e
x>

O
xi

=
 x

Y
44

 O
p 

Jy
f 

=
x

y
3

y
x 

- 
3

C
as

e
I
I
I
:

x
4
:
0
,
 
l
x
i
 
=
 
-
x

y>
 0

2 
fy

I 
=

y 
=

 x
3

C
as

e 
IV

:
x
4
c
o
,
 
h
4
 
=
 
x

y
>
o
,

=
x

y
=
 
3

y
 
=
 
-
x
 
+
 
3

x
 
a
n
d
 
y
 
m
u
s
t
 
b
e
 
c
h
o
s
e
n
 
f
r
o
m
 
o
n
l
y
 
t
h
o
s
e
 
n
u
M
b
e
r
s
 
w
h
o
s
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
s
 
h
o
v
P

a
 
s
u
m
 
o
f
 
3
,

a
s
 
t
h
e
 
e
q
u
a
t
i
o
n
 
s
t
a
t
e
s
.

T
h
e
 
p
o
i
n
t
 
P
(
5
,
 
-
2
)
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
l
i
e
s
 
o
n

fE
e

l
i
n
e
 
x
 
+
 
y
 
=
 
3
,

b
u
t
 
1
,
5
1
 
+
 
1
-
2
1
 
0
 
3
.

E
x
a
m
p
l
e
 
I
V
:

S
o
l
v
e

x
z
 
>
 
0

4
 
-
 
x

a.
4 

- 
x 

=
 0

, n
ot

 p
os

si
bl

e

b.
4

x 
>

2c
z

>
 0

4
x

x 
+

 z
>

 0
x>

 -
2

x 
<

 4
-z

<
 x

<
4

e.
4 

- 
x<

d
.
.

C
o
M
b
i
n
i
n
g
 
p
a
r
t
s
 
a
.
,
 
b
.
,

a
n
d
 
c
.
,
 
t
h
e
 
f
i
n
a
l

s
o
l
u
t
i
o
n
 
i
s

-
2
:
 
x
<
 
4
.



I
I
I
.

T
y
p
e
 
P
r
v
.
d
u
c
t
s
,
 
F
a
c
t
o
r
i
n
g
,
 
E
q
u
a
t
i
o
n
s
 
-
 
T
i
m
e
:

1
5
 
d
a
y
s

A
.

T
y
p
e
 
p
r
o
d
u
c
t
s
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
f
o
r
m
:

(
a
 
+
 
b
)
(
c
 
+
 
d
)
 
=
 
a
(
c
 
+
 
d
)

b
(
c
 
+
 
d
)
 
=
 
a
c
 
+
 
a
d
 
+
 
b
c
 
+
 
b
d
.

1
.

I
n
 
t
h
e
 
a
b
o
v
e
 
g
e
n
e
r
a
l
 
f
o
r
m
,
 
i
f
 
a
 
=
 
c
 
t
h
e
 
r
e
s
u
l
t
i
s
 
a
 
q
u
a
d
r
a
t
i
c
 
t
r
i
n
o
m
i
a
l
,
 
o
r

(
a
+
b
)
(
a
+
d
)
 
=

a
(
a
+
d
)
 
+
 
b
(
a
+
d
)
 
=

a
2

+
 
a
d
 
+
 
a
b
 
+
 
b
d
,
 
o
r

a
2

+
 
(
b
+
d
)
a
 
+
 
b
d

O
r
:

(
a
x
 
+
 
b
y
)
(
c
x
 
+
 
d
y
)
 
=

a
c
x
2
 
+
 
(
a
d
 
+
 
b
c
)
x
y
 
+

b
d
y
2

T
h
e
 
g
e
n
e
r
a
l
 
f
o
r
m
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
a
n
y
 
t
w
o
b
i
n
o
m
i
a
l
s
 
(
a
+
b
)
 
a
n
d
 
(
c
+
d
)
 
i
n
v
o
l
v
e
s
 
t
h
e
 
u
s
e

o
f
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
 
o
f
 
m
u
l
t
i
p
l
i
e
a
t
i
o
n
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
a
d
d
i
t
i
o
n
.

E
x
a
m
p
l
e
 
I
:

(
x
 
+
 
2
)
(
x
 
+
 
5
)
 
=

x
2
 
+
 
7
x

=
 
1
0
.

E
x
a
m
p
l
e
 
2
:

(
3
x
 
+
 
2
y
)
(
4
x
 
+
 
5
5
7
)
 
=

1
2
x
2
 
+
 
8
x
y
 
+
 
1
5
x
y
 
+
 
1
0
y
2
,
 
o
r

1
2
x
2
+
 
2
3
x
y
 
+

1
0
y
2

(
3
x
 
+
 
2
y
)
(
4
x
 
+
 
5
y
)

P
r
o
d
u
c
t
 
o
f

f
i
r
s
t
 
t
e
r
m
s

2.
(a

 ±
 b

)(
a

b)
32

 4
- 

2a
b 

+
 b

2

P
r
o
d
u
c
t
 
o
f
 
_
o
u
t
e
r

t
e
r
m
s
 
p
l
u
s
 
t
h
e

p
r
o
d
u
c
t
 
o
f
 
i
n
n
e
r

t
e
r
m
s -
1
4
-

P
r
o
d
u
c
t
 
o
f

l
a
s
t
 
t
e
r
m
s



a
l
s
o

(
a
x
 
±
 
b
y
)
(
a
x
 
±
 
b
y
)
 
=

a
2
x
2

*
 
2
a
b
x
y
 
+
b
2
y
2

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
l
e
a
r
n
 
t
o
 
r
e
c
o
g
n
i
z
e
 
t
h
e
 
p
e
r
f
e
c
t
-
s
q
u
a
r
e
 
t
r
i
n
o
m
i
a
l
,
i
n
 
w
h
i
c
h
 
t
h
e
 
m
i
d
d
l
e

t
e
r
m
 
e
q
u
a
l
s
 
±
 
t
w
i
c
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
s

o
f
 
t
h
e
 
f
i
r
s
t
 
a
n
d
 
l
a
s
t
 
t
e
r
m
s
.

3
.

(
a
 
+
 
b
)
(
a

b
)
 
=
 
a
2

b
2

a
l
s
o

(
a
x
 
+
 
b
y
)
(
a
x
 
-
 
b
y
)
 
=

2
2

b
2
y
2

M
o
s
t
 
s
t
u
d
e
n
t
s
 
n
e
e
d
 
a
 
w
e
a
l
t
h
 
o
f
 
p
r
a
c
t
i
c
e
 
o
n
t
h
e
 
v
a
r
i
o
u
s
 
f
o
r
m
s
 
o
f
 
b
i
n
o
m
i
a
l
 
p
r
o
d
u
c
t
s
,

u
n
t
i
l
 
a
 
r
e
a
s
o
n
a
b
l
e
 
d
e
g
r
e
e
 
o
f
 
f
a
c
i
l
i
t
y
 
r
e
s
u
l
t
s
.

B
.

F
a
c
t
o
r
i
n
g 1
.

F
a
c
t
o
r
i
n
g
 
m
o
n
o
m
i
a
l
s
 
i
n
t
o
 
p
o
s
i
t
i
v
e
 
i
n
t
e
g
r
a
l
f
a
c
t
o
r
s

a
.

F
i
n
d
i
n
g
 
a
l
l
 
p
o
s
s
i
b
l
e
 
f
a
c
t
o
r
s

b
?

F
i
n
d
i
n
g
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s

T
h
e
 
f
a
c
t
o
r
s
 
o
f
 
2
0
 
a
r
e
 
1
,
2
,
4
,
5
,
1
0
,
2
0
 
b
u
t
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
a
r
e
 
2
,
 
2
,
 
5
.

A
n
 
e
f
f
i
c
i
e
n
t
 
w
a
y
 
t
o
 
f
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s

o
f
 
a
 
n
u
m
b
e
r
 
i
s
 
t
o
 
d
i
v
i
d
e
 
s
u
c
c
e
s
s
i
v
e
l
y

b
y
 
p
r
i
m
e
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
o
f
 
4
2
0
.

2 9
1
2
1
0

3
0
.
0
5

5
U
n 7

T
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
o
f
 
4
2
0
 
a
r
e
 
2
,
2
,
3
,
5
,
 
a
n
d
 
7
.

R
e
v
i
e
w
 
o
r
 
t
e
a
c
h
 
d
i
v
i
s
i
b
i
l
i
t
y
 
r
u
l
e
s
 
f
o
r
 
2
,
 
3
,

a
n
d
 
5
.

1
5



c
o

G
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r

F
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
,
 
e
s
 
a
b
o
v
e
,

t
h
e
n
 
f
i
n
d
 
t
h
e
 
l
a
r
g
e
s
t
 
g
r
o
u
p
 
c
o
m
m
o
n
 
t
o

b
o
t
h
.

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
g
r
e
a
t
e
o
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r
 
o
f
 
4
2
0
a
n
d
 
S
O
O
.

T
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
o
f
 
4
2
0
 
a
r
e
 
2
,
 
2
,
 
3
,

5
,
 
7
 
(
i
b
o
v
e
)
.

T
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
o
f
 
S
O
O
 
a
r
e
 
2
,
n
2
,
 
5
,
 
5
,
 
5
.

T
h
e
 
g
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
f
a
c
t
o
r
 
i
s
 
2
4

5
,
 
o
r
 
2
0
.

d
.

L
o
w
e
s
t
 
c
o
m
m
o
n
 
m
u
l
t
i
p
l
e

P
r
o
c
e
e
d
 
a
s
 
b
e
f
o
r
e
 
t
o
 
f
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
,

t
h
e
n
 
u
s
e
 
e
v
e
r
y
 
f
a
c
t
o
r
 
t
h
e
 
g
r
e
a
t
e
s
t

n
u
M
b
e
r
 
o
f
 
t
i
m
e
s
 
i
t
 
i
s
 
u
s
e
d
 
i
n
 
o
n
e
 
p
l
a
c
e
.

T
h

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
L
.
C
.
M
.
 
o
f
 
4
2
0
 
a
n
d
 
5
0
0
.

4
2
0
 
=
 
2
.
2
.
3
.
5
-
7
 
=
*
3
.
5
.
7

5
0
0
 
=
 
2
.
2
.
5
.
5
-
5
 
=

2
'
.
5
3

L
C
M
 
=
 
2
.
2
.
3
.
5
.
5
.
7
 
=

2
2
.
3
.
5
3
.
7

L
C
M
 
=
 
1
0
,
5
0
0

2
.

F
a
c
t
o
r
i
n
g
 
P
o
l
y
n
o
m
i
a
l
s

a
.

R
e
m
o
v
i
n
g
 
g
r
e
a
t
e
s
t

co
m

m
on

m
o
n
o
m
i
a
l
 
f
a
c
t
o
r
:

a
x
y
 
+
 
b
x
y
 
=
 
x
y
(
a
 
+
b
)

I
n
 
f
a
c
t
o
r
i
n
g
 
p
o
l
y
n
o
m
i
a
l
s
,
 
t
h
e
 
t
y
p
e

f
o
r
m
s
 
l
i
s
t
e
d
 
i
n
 
3
.
1
 
a
b
o
v
e
 
a
r
e
 
u
s
e
d

i
n
 
r
e
v
e
r
s
e
.

H
o
w
e
v
e
r
,
 
t
h
e
 
p
r
o
b
l
e
m
s
 
o
f
t
e
n
 
h
a
v
e
 
a

d
i
f
f
e
r
e
n
t
 
a
s
p
e
c
t
 
w
h
e
n
 
f
a
c
t
o
r
i
z
a
t
i
o
n
 
i
s

a
s
k
e
d
 
f
o
r
,

a
n
d
 
i
t
 
i
s
 
h
e
l
p
f
u
l
 
t
o
 
c
l
a
s
s
i
f
y
 
t
h
e
 
g
i
v
e
n
p
o
l
y
n
o
m
i
a
l
s
 
a
c
c
o
r
d
i
n
g
 
t
o
 
a
p
p
e
a
r
a
n
c
e
,
 
-
-

a
s
 
b
i
n
o
m
i
a
l
s
,

t
r
i
n
o
m
i
a
l
s
,
 
e
t
c
.

I
t
 
i
s
 
o
f
 
g
r
e
a
t
 
i
m
p
o
r
t
a
n
c
e
 
t
o
 
r
e
m
o
v
e

t
h
e
 
g
r
e
a
t
e
s
t
 
c
o
m
m
o
n
 
m
o
n
o
m
i
a
l
 
f
a
c
t
o
r

f
i
r
s
t
,
 
w
h
e
n

f
a
c
t
o
r
i
n
g
.

O
t
h
e
r
w
i
s
e
,
 
e
i
t
h
e
r
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
w
i
l
l
 
a
p
p
e
a
r
 
t
o
 
b
e
 
u
n
f
a
c
t
o
r
a
b
l
e
,
 
o
r
t
h
e

f
i
n
a
l
 
a
n
s
w
e
r
 
w
i
l
l
 
a
l
m
o
s
t
 
s
u
r
e
l
y

c
o
n
t
a
i
n
 
f
a
c
t
o
r
s
.

E
x
a
m
p
l
e
 
1
:

1
6
a
3
.
 
9
a
 
=

a
(
1
6
a
2

-
9
)
 
=

a
(
4
a
 
+
 
3
)
(
4
a
 
-
 
3
)

-
1
6
-



U
n
t
i
l
 
t
h
e
 
c
o
m
m
o
n
 
f
a
c
t
o
r
,
 
a
,
 
w
a
s
 
r
e
m
o
v
e
d
,
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
s
 
w
o
u
l
d
 
p
r
o
b
a
b
l
y
 
n
o
t
 
b
e

d
i
s
c
o
v
e
r
e
d
.

E
x
a
m
p
l
e
 
2
:

F
a
c
t
o
r
 
4
a
2
 
+
 
8
a
b
 
+
 
4
b
2

4
(
a
2
 
+
 
2
a
b
 
+
 
b
2
)

=
 
4
(
a
 
+

b
)
2

B
u
t
 
i
f
 
t
h
e
 
f
a
c
t
o
r
 
4
 
i
s
 
n
o
t
 
r
e
m
o
v
e
d
 
f
i
r
s
t
,
 
-
-
4
a
2
 
+
 
8
a
b
 
+
 
4
b
2
 
=
 
(
2
a
 
+
 
2
b
)
2
,
 
a
n
d
 
9

t
i
m
e
s
 
o
u
t
 
o
f
 
1
0
 
t
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
p
r
e
s
e
n
t
 
t
h
i
s
 
a
s
 
h
i
s
 
a
n
s
w
e
r
,
 
f
a
i
l
i
n
g
 
t
o
 
n
o
t
i
c
e
 
t
h
a
t

(
2
a
 
+
 
2
b
)
(
2
a
 
+
 
2
h
)
 
=
 
2
(
a
 
+
 
b
)
1
2
)
(
a
 
+
 
b
)
 
=

4
(
a
 
+
 
b
)
z
,
 
t
h
e
 
c
o
r
r
e
c
t
 
a
n
s
w
e
r
 
i
n
 
p
r
i
m
e
 
f
a
c
t
o
r
s
.

3
.

F
a
c
t
o
r
i
n
g
 
b
i
n
o
m
i
a
l
s

a
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
:

a
2

b
2

=
 
(
a
 
+
 
b
)
(
a
 
-
 
b
)

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
t
a
u
g
h
t
 
t
o
 
r
e
c
o
g
n
i
z
e
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
:
 
s
o
m
e
t
i
m
e
s

s
i
m
p
l
e
 
s
q
u
a
r
e
s
,
 
s
o
m
e
t
i
m
e
s
 
t
h
e
 
s
q
u
a
r
e
s
 
o
f
 
b
i
n
o
m
i
a
l
s
 
o
r
 
e
v
e
n
 
t
r
i
n
o
m
i
a
l
s
,
 
s
u
c
n
 
a
s
:

E
x
a
m
p
l
e
 
l
:

(
a
+
b
+
c
)
2

(
2
x
-
y
)
2

=
 
(
a
+
b
+
c
+
2
x
-
y
)
(
a
+
b
+
c
-
2
x
+
y
)

E
x
a
m
p
l
e
 
2
:

a
2

+
 
4
4
6
 
+

4
b
2

-
 
9
 
=

(
a

1
-
2
b
)
2
-
 
9

=
 
(
a
+
2
b
+
3
)
(
a
+
2
b
-
3
)

b
.

T
h
e
 
s
u
m
 
o
f
 
i
d
e
n
t
i
c
a
l
 
p
o
w
e
r
s
 
o
f
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
e
x
p
r
e
s
s
i
o
n
s
:

a
r
l
 
+

C
a
s
e
 
I
.

I
f
 
n
 
=
 
1
,
2
,
4
,
8
,
 
e
t
c
.
 
(
P
o
w
e
r
s
 
o
f
 
2
)
,
 
t
h
e
 
b
i
n
o
m
i
a
l
 
a
n
 
+
 
b
n
 
i
s
 
p
r
i
m
e
 
(
o
v
e
r
 
t
h
e
 
s
e
t

o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
)
.

C
a
s
e
 
I
I
.

I
f
 
n
 
i
s
 
n
o
t
 
a
 
p
o
w
e
r
 
o
f
 
2
,
 
a
n
d
 
n
 
i
s
 
p
r
i
m
e
,
 
a
n
 
+
 
b
n
 
i
s
 
a
l
w
a
y
s
 
d
i
v
i
s
i
b
l
e
 
b
y
 
(
a
 
+
 
b
)
 
t
o

o
b
t
a
i
n
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
,
 
w
h
i
c
h
 
w
i
l
l
 
b
e
 
p
r
i
m
e
.

E
x
a
m
p
l
e
:

(
a
3
+

i
r
 
(
a
 
+
 
b
)
 
=
 
a
2

a
b
 
+
b
2



C
a
s
e
 
I
I
I
.

I
f
 
n
 
i
s
 
n
o
t
 
a
 
p
o
w
e
r
 
o
f
 
2
9
 
a
n
d
 
n
 
i
s
 
c
o
m
p
o
s
i
t
e
,
 
w
r
i
t
e
 
a
n
 
+
 
b
n
 
i
n
 
t
h
e
 
f
o
r
m
,

a
c
m
 
+
 
b
e
m
 
o
r
 
C
e
r
 
+
 
b
e
r
 
=
 
(
a
c
 
+
 
b
c
)
(

D
i
v
i
d
i
n
g
 
(
a
l

b
1
0
)
 
b
y
 
(
a
2

-

0
 
)
 
y
i
e
l
d
s
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
,

(
a
1
0

4
.
 
b
1
0
)

(
a
2

b
2
)
(
a
8

a
6
b
2

a
4
b
4

1
4
2
b
6
+
b
8
)

N
o
t
i
c
e
 
t
h
a
t
 
w
e
 
d
o
 
n
o
t
 
w
r
i
t
e
a
"

b
1
0

(
a
0
2

6
0
2

s
i
n
c
e
 
t
b
e
 
e
x
p
o
n
e
n
t

o
f
 
2
 
i
s
 
a
 
p
o
w
e
r
 
o
f
2
 
(
C
a
s
e
 
I
 
a
b
o
v
e
)
.

c
.

T
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
i
d
e
n
t
i
c
a
l
 
p
o
w
e
r
s
 
o
f
 
t
w
o
 
d
i
f
f
e
r
e
n
t
 
e
x
p
r
e
s
s
i
o
n
s
:

C
a
s
e
 
I
.

/
f
 
n
 
i
s
 
e
v
e
n
,
 
w
r
i
t
e
 
a
n
 
-
 
b
n
 
=
a
2
m

b
2
m

=
(
0
)
2

(
u
m
)
2
.

E
x
a
m
p
l
e
:
 
a
"

b
1
0

=
(
1
1
5
)
2

(
)
5
)
2

(
a
5
 
+
3
3
6
)
0
4
5

b
5
)
.

-

T
h
e
s
e
 
b
i
n
o
m
i
a
l
s
 
m
u
s
t
 
b
e
 
f
a
c
t
o
r
e
d
 
a
g
a
i
n
,
 
b
y
 
d
i
v
i
d
i
n
g
 
b
y
 
(
a
+
b
)
 
a
n
d

(
a
-
b
)
 
r
e
s
p
e
c
t
i
v
e
l
y
,
 
a
s
 
i
n
 
C
a
s
e
 
I
I
 
a
b
o
v
e
,

)
(
a
.
.
.
b
W
4
 
+
.
0
1
)

-
a
2
b
2
+

-
b
4
)

(
a
+
b
)
(
a
4

-
a
8
1
)
 
+
 
a
2
b
2

a
b
8
 
+
 
b
4

N
o
t
e
 
a
g
a
i
n
 
t
h
a
t
 
w
e
 
d
o
 
n
o
t
 
w
r
i
t
e
 
a
"
 
-
b
1
0

=
(
a
2
)
5

(
b
2
)
5
.

I
n
 
t
h
i
s
 
f
o
r
m
 
t
h
e
 
e
x
p
r
e
s
s
i
o
n
 
c
a
n
 
b
e
 
f
a
c
t
o
r
e
d
 
i
n
t
o

(
a
2

-
b
2
)
(
.
.
.
.
.
.
.
)
.

I
n
t
r
o
d
u
c
e
 
t
h
e
 
f
a
c
t
o
r
 
t
h
e
o
r
e
m
,
 
a
n
d
 
t
h
e
n
c
e
 
i
n
t
o

+
 
b
)
(
a

b
)
(

)
b
u
t
 
t
h
e
 
t
h
i
r
d

f
a
c
t
o
r
 
w
i
l
l
 
n
o
t
 
b
e
 
i
n
 
a
 
f
o
r
m
 
w
h
i
c
h
 
t
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
f
a
c
t
o
r
.

O
n
l
y
 
b
y
 
f
a
c
t
o
r
i
n
g

f
i
r
s
t
 
a
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
,
 
a
s
 
a
b
o
v
e
,
 
w
i
l
l
 
a
l
l
 
f
o
u
r
 
f
a
c
t
o
r
s
 
b
e

d
i
s
c
o
v
e
r
e
d
.

C
a
s
e
 
I
/
.

I
f
 
n
 
i
s
 
o
d
d
,
 
a
n
d
 
p
r
i
m
e
,
 
(
a
.
b
)
,
 
i
t
3
 
o
n
e
 
f
a
c
t
o
r
.

D
i
v
i
d
e
 
b
y
 
(
a
-
b
)

t
o
.
f
i
n
d
 
t
h
e
 
o
t
h
e
r

f
a
c
t
o
r
.



E
x
a
m
p
l
e
:

(
a
3

-
b
3
)
 
=
=
(
a
-
b
)
(
a
2

+
 
a
b
 
+
b
2
)

C
a
s
e
 
I
I
I
.

I
f
 
n
 
i
s
 
o
d
d
,
 
a
n
d
 
c
o
m
p
o
s
i
t
e
,
 
t
r
e
a
t
 
a
n
-
 
b
n
 
i
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
 
a
s

a
n
 
+
 
b
n
 
(
C
a
s
e
 
I
I
I
)
.

E
x
a
m
p
l
e
:

a
9

b
9

=
(
a
3
)
3
 
-
(
b
3
)
3

=

(
a
3

b
3
)
(
a
6

a
5
b
3

.
1
.
 
y
6
)
 
=

(
a

-
b
)
(
a
2

+
 
a
b
 
+
 
b
2
)
(
a
6
 
+

a
3
b
3

+
 
y
)

d
.

A
 
s
p
e
c
i
a
l
 
c
a
s
e
 
a
4
n

+
 
4
b
4
n

,
w
h
e
r
e
 
n
 
i
s
 
a
 
p
o
s
i
t
i
v
e
 
i
n
t
e
g
e
r
.

T
h
e
b
e
 
c
a
n
 
b
e
 
s
o
l
v
e
d
 
b
y
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
(
a
d
d
 
a
n
d
 
s
u
b
t
r
a
c
t
 
(
4
a
4
b
4
)
.

E
x
a
m
p
l
e
:

a
8

+
 
4
1
3
8

+
4
a
4
b
4

-
4
a
4
b
4

(
a
4

+
2
b
4
)
2

-
:
T
4
b
4

o
r

(
a
4

+
2
b
4

+
2
a
2
b
2
)
(
a
4

+
2
b
4

2
a
2
b
2
)

N
o
t
e
:

T
h
e
 
m
e
t
h
o
d
 
o
f
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
h
a
s
 
n
o
t
 
a
s
 
y
e
t
 
b
e
e
n

r
e
v
i
e
w
e
d
 
i
n
 
t
h
i
s
 
s
y
l
l
a
b
u
s
,
 
b
u
t
 
w
a
s
 
s
u
p
p
o
s
e
d
l
y
 
a
 
p
a
r
t
 
o
f
 
t
h
e

s
t
u
d
e
n
t
'
s
 
f
i
r
s
t
 
c
o
u
r
s
e
 
i
n
 
a
l
g
e
b
r
a
.

4
.

F
a
c
t
o
r
i
n
g
 
t
r
i
n
o
m
i
a
l
s

a
.

Q
u
a
d
r
a
t
i
c
 
T
r
i
n
o
m
i
a
l
s
:

a
x
2

+
 
b
x
y
 
+

c
y
2

T
o
 
f
a
c
t
o
r
 
t
h
i
s
 
t
y
p
e
 
o
f
 
e
x
p
r
e
s
s
i
o
n
 
(
t
h
e
 
o
n
e
 
t
h
e
 
s
t
u
d
e
n
t
 
i
s
 
p
r
o
b
a
b
l
y
 
m
o
s
t
 
o
f
t
e
n

c
o
n
f
r
o
n
t
e
d
 
w
i
t
h
)
,
 
w
o
r
k
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
b
l
e
m
 
i
n
 
r
e
v
e
r
s
e
,
 
f
i
n
d
i
n
g
 
c
o
e
f
f
i
c
i
e
n
t
s

d
,
e
,
f
,
 
a
n
d
 
g
 
s
u
c
h
 
t
h
a
t
 
d
e
e
=
a
,
 
f
.
g
=
c
,
 
b
u
t
 
a
l
s
o
 
d
g
 
+
 
e
f
 
=
 
b
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
p
i
c
t
u
r
e
 
t
h
e
 
l
e
t
t
e
r
s
 
a
s
 
f
o
l
l
o
w
s
:



d
x

f
y

e
x

O
r
2
 
4
4
1
0
0
c
7
 
+
(
:
)
Y
2

e
f

d
g

T
h
i
s
 
m
a
y
 
t
a
k
e
 
s
e
v
e
r
a
l
 
t
r
i
a
l
s
,
 
b
u
t
 
w
i
t
h
 
p
r
a
c
t
i
c
e
,
 
w
i
l
l
 
u
s
u
a
l
l
y
 
b
e
 
d
o
n
e
 
e
a
s
i
l
y
 
u
n
l
e
s
s

a
 
a
n
d
 
c
 
h
a
v
e
 
s
e
v
e
r
a
l
 
f
a
c
t
o
r
s
.

A
t
 
f
i
r
s
t
,
 
i
t
 
i
s
 
g
o
o
d
 
t
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
 
d
r
a
w
 
a
l
l
 
t
h
e
 
p
o
s
s
i
b
l
e
 
w
a
y
s
 
o
f
 
a
r
r
e
i
n
g
i
n
g

t
h
e
 
f
a
c
t
o
r
s
,
 
p
u
t
t
i
n
g
 
t
h
e
m
 
d
o
w
n
 
i
n
 
l
o
g
i
c
a
l
 
s
e
q
u
e
n
c
e
 
i
n
 
o
r
d
e
r
 
t
o
 
l
o
c
a
t
e
 
t
h
e
m
 
;
I
l
l
.

E
x
a
m
p
l
e
:

F
a
c
t
o
r
 
t
h
e
 
e
x
p
r
e
s
s
i
o
n
 
1
2
x
2
 
+
 
5
x
 
-
 
2
.

A
l
l
 
t
h
e
 
p
o
s
s
i
b
i
l
i
t
i
e
s
 
a
r
e
:

2
2

3
2

1
2

2

6
1

4
1

1
1

2
1

3
1

1
2

1

6
2

4
2

1

O
n
l
y
 
t
h
i
s
 
a
r
r
a
n
g
e
m
e
n
t
 
c
a
n
 
p
o
s
s
i
b
l
e
 
y
i
e
l
d
 
+
5
 
a
s
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
c
r
o
s
s

p
r
o
d
u
c
t
s
 
d
g
 
a
n
d
 
e
f
:

3
 
a
n
d
 
8
 
c
a
n
 
p
r
o
d
u
c
e
 
+
5
,
 
i
f
 
3
 
i
s
 
n
e
g
a
t
i
v
e
 
a
n
d
 
8

i
s
 
p
o
s
i
t
i
v
e
.

K
e
e
p
i
n
g
 
3
 
a
n
d
 
4
 
p
o
s
i
t
i
v
e
 
(
s
i
n
c
e
 
1
2
 
i
s
 
p
o
s
i
t
i
v
e
)
 
w
e
 
h
a
v
e

(
3
x
 
+
 
2
)
(
4
x

-
1
)
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
a
l
e
r
t
 
t
o
 
t
h
e
 
a
r
r
a
n
g
e
m
e
n
t

o
f
 
s
i
g
n
s
.

(
W
h
e
n
 
t
h
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
 
i
s
 
n
e
g
a
t
i
v
e
,
 
t
h
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
s
 
o
f

t
h
e
 
f
a
c
t
o
r
s
 
w
i
l
l
 
h
a
v
e
 
o
p
p
o
s
i
t
e
 
s
i
g
n
s
,
 
e
t
c
.
)

A
 
c
a
r
e
f
u
l
 
f
i
n
a
l
 
d
h
e
d
k
 
i
s

e
x
t
r
e
m
e
l
y
 
i
m
p
o
r
t
a
n
t
.

b
.

T
r
i
n
o
m
i
a
l
 
S
q
u
a
r
e
:

a
2
x
2

+
 
2
a
b
x
y
 
+
 
b
2
y
2
-

(
a
x
 
+
 
b
y
)
2

T
h
e
s
e
 
m
u
s
t
 
h
a
v
e
.
p
e
r
f
e
c
t
 
s
q
u
a
r
e
s
 
f
o
r
 
t
h
e
i
r
 
f
i
r
s
t
 
a
n
d
 
l
a
s
t
 
t
e
r
m
s
,
 
a
n
d
 
t
h
e
 
m
i
d
d
l
e
 
t
e
r
m

m
u
s
t
 
b
e
 
t
w
i
c
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
s
 
o
f
 
t
h
e
 
f
i
r
s
t
 
a
n
d
 
l
a
s
t
 
t
e
r
m
s
,
 
i
n

b
o
t
h
 
h
a
l
v
e
s
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m
.

-
 
2
0
-



S
o
m
e
t
i
m
e
s
 
i
t
 
h
e
l
p
s
 
t
o
 
s
u
b
s
t
i
t
u
t
e
 
a
 
s
i
n
g
l
e
 
l
e
t
t
e
r
 
f
o
r
 
t
h
e
 
c
o
m
m
o
n
 
g
r
o
u
p
:

E
x
a
m
p
l
e
:

a
x
 
+
 
a
y
 
+
 
a
z
 
+
 
b
x
 
+
 
b
y
 
+
 
b
z
 
=

a
(
x
+
y
+
z
)

*
b
(
x
+
y
+
z
)

S
u
b
s
t
i
t
u
t
i
n
g
 
R
 
f
o
r
 
(
x
+
y
+
z
)
,
 
a
R
 
+
 
b
R
 
=
 
R
(
a
+
b
)
 
=
 
(
x
 
+
 
y
 
+

z
)
(
a
+
b
)

b
.

D
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
s
q
u
a
r
e
s
:

(
a
x
 
i
 
b
y
)
2
-
 
c
2

S
o
m
e
 
q
u
a
d
r
i
n
o
m
i
a
l
s
 
(
p
o
l
y
n
o
m
i
a
l
s
 
h
a
v
i
n
g
 
f
o
u
r
t
e
r
m
s
)
 
c
a
n
 
b
e
 
a
r
r
a
n
g
e
d
 
a
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e

o
f
 
t
w
o
 
s
q
u
a
r
e
s
:

E
x
a
m
p
l
e
:

a
2

+
 
2
a
b
 
+
b
2

9
c
2

=
(
9
.
4
.
1
0
2

2
n
-
V
C

=
 
(
a
+
b
+
3
c
)
 
(
a
 
+
 
b

3
c
)

S
t
u
d
e
n
t
s
 
m
a
y
 
h
a
v
e
 
t
r
o
u
b
l
e
 
p
u
t
t
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
y
p
e
 
o
f
p
r
o
b
l
e
m
 
i
n
 
t
h
e
 
p
r
o
p
e
r

f
o
r
m
.
 
(
I
t
 
s
h
o
u
l
d
 
b
e
 
s
t
r
e
s
s
e
d
 
t
h
a
t
 
i
f
 
n
e
c
e
s
s
a
r
y
,
 
a
 
t
r
i
n
o
m
i
a
l
 
s
q
u
a
r
e
 
m
u
s
t
b
e

a
s
s
e
m
b
l
e
d
 
a
n
d
 
p
l
a
c
e
d
 
i
n
 
a
 
p
a
r
e
n
t
h
e
s
e
s
 
p
r
e
c
e
d
e
d
 
b
y
 
a
 
m
i
n
u
s
 
s
i
g
n
 
s
o
t
h
a
t
 
t
h
e

d
i
f
f
e
r
e
n
c
e
 
o
f
 
2
 
s
q
u
a
r
e
s
 
I
A
 
f
o
r
m
e
d
)
.

E
x
a
m
p
l
e
:

1
 
-

x
2

+
 
2
x
y
 
-
y
2

=
 
1
 
-

(
x
2

2
x
Y
 
4
-
 
Y
2
)
 
=
 
1
 
-

(
x
t
Y
)
2

=

+
(
x
-
y
)
]
 
[
I
.

(
x
-
y
j
=
 
(
1
+
x
-
y
)
(
3

x
+
y
)

c
.

T
r
i
n
o
m
i
a
l
s
 
f
a
c
t
o
r
a
b
l
e
 
b
y
 
c
o
m
p
l
e
I
i
n
g
 
t
h
e
 
s
q
u
a
r
e
a
x
4
n

b
x
2
n

+
 
1
,
 
w
h
e
r
e
 
a
 
i
s
 
a
 
p
e
r
f
e
c
t

s
q
u
a
r
e
 
a
n
d
 
b
 
i
s
 
s
u
c
h
 
t
h
a
t
 
i
f
k
x
'
n
 
i
s
 
a
d
d
e
d
 
t
o
 
b
x
2
n
,
 
t
h
e
 
t
r
i
n
o
m
i
a
l
 
w
i
l
l
T
h
e
c
o
m
e
 
a

p
e
r
f
e
c
t
 
s
q
U
i
r
e
,
 
p
r
o
v
i
d
e
d
.
a
l
s
o
 
t
h
a
t
 
k
 
i
s
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
.

T
h
e
s
e
 
a
r
e
 
u
s
u
a
l
l
y
 
p
o
l
y
n
o
m
i
a
l
s
 
o
f
 
t
h
e
 
f
o
u
r
t
h
 
d
e
g
r
e
e
.

E
x
a
m
p
l
e
:

4
x
4
 
+
 
3
x
2
 
+
 
1

+
x
2

-
x
2

(
2
x
2
 
+
 
1
)
2

-
x
2

H
e
r
e
 
t
h
e
 
t
r
m
 
x
2
n
w
a
s
 
a
d
d
e
d
,
 
t
h
e
n
 
s
u
b
t
r
a
c
t
e
d
,

i
n
 
o
r
d
e
r
 
t
o
 
p
r
o
d
u
c
e
 
a
 
t
r
i
a
o
m
i
a
l

s
q
u
a
r
e
,
 
4
x
'
 
+
 
4
x
'
 
+
 
1
.

o
r

(
2
x
2

+
 
1
 
+

x
)
(
2
x
2

+
 
1
 
.
 
x
)

T
h
i
s
 
i
s
 
a
c
t
u
a
l
l
y
 
t
h
e
 
F
a
m
e
 
t
y
p
e
 
o
f
 
f
a
c
t
o
r
i
n
g
 
p
r
o
b
l
e
m
 
a
s

d
e
s
c
r
i
b
e
i
 
u
n
d
e
r
 
b
i
n
o
m
i
a
l
s
,
 
3
d
.



S
.

F
a
c
t
o
r
i
n
g
 
P
o
l
y
n
o
m
i
a
l
s
 
o
f
 
4
 
o
r
 
m
o
r
e
 
t
e
r
m
s
.

a
.

E
x
p
r
e
s
s
i
o
n
s
 
h
a
v
i
n
g
 
a
 
c
o
m
m
o
n
 
p
o
l
y
n
o
m
i
a
l
 
f
a
c
t
o
r
:

a
x
 
+
 
a
y
 
+
 
b
x
 
+
 
b
y
 
=

a
(
x
t
y
)
 
+
 
b
(
x
+
y
)
 
=
 
(
a
+
b
)
(
x
t
y
)

S
o
m
e
 
e
x
p
r
e
s
s
i
o
n
s
 
h
a
v
i
n
g
 
4
 
o
r
 
m
o
r
e
 
t
e
r
m
s
 
c
a
n
 
b
e
 
g
r
o
u
p
e
d
 
t
o
 
o
b
t
a
i
n
 
a
 
c
o
m
m
m

p
o
l
y
n
o
m
i
a
l
 
f
a
c
t
o
r
.

S
o
m
e
t
i
m
e
s
 
t
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
d
e
v
i
s
e
 
w
a
y
s
 
o
f
 
r
e
a
r
r
a
n
g
i
n
g

t
h
e
 
e
x
p
r
e
s
s
i
o
n
 
t
o
 
d
i
s
c
o
v
e
r
 
t
h
e
 
c
o
m
m
o
n
 
f
a
c
t
o
r
s
.

E
x
a
m
p
l
e
:

a
3

+
 
a
 
+

a
2

-
1
-
 
1
 
=
a
(
a
2

+
 
1
)
 
+

1
(
a
2

+
 
1
)
 
=
 
(
a
 
+

1
)
(
a
2

+
 
1
)

N
o
t
e
 
t
h
a
t
 
t
h
e
 
f
a
c
t
o
r
,
 
1
,
 
i
s
 
r
e
m
o
v
e
d
 
f
r
o
m
 
t
h
e
 
s
e
c
o
n
d
b
i
n
o
m
i
a
l

g
r
o
u
p
,
 
i
n
 
o
r
d
e
r
 
t
o
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
b
i
n
o
m
i
a
l
 
f
a
c
t
o
r
 
(
a
'
 
+
 
1
)
 
i
n

b
o
t
h
 
g
r
o
u
p
s
,

6
.

F
a
c
t
o
r
i
n
g

U
s
i
n
g
 
t
h
e

w
h
i
c
h
 
a
r
e

E
x
a
m
p
l
e
:

P
o
l
y
n
o
m
i
a
l
s
 
o
f
 
a
n
y
 
l
e
n
g
t
h
,
 
b
y
 
t
h
e
 
f
a
c
t
o
r
 
t
h
e
o
r
e
m
.

F
a
c
t
o
r
 
T
h
e
o
r
e
m
,
 
i
f
 
f
(
a
)
 
=
 
0
,
 
x
 
-
 
a
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
f
(
x
)
,
s
o
m
e
 
p
o
l
y
n
o
m
i
a
l
s

d
i
f
f
e
r
e
n
t
 
i
n
 
a
n
y
 
o
t
h
e
r
 
w
a
y
 
c
a
n
 
b
e
 
f
a
c
t
o
r
e
d
.

+
 
x
2

4
.

S
u
b
s
t
i
t
u
t
i
n
g
 
x
 
=
 
-
2
,
 
w
e
 
h
a
v
e
 
-
8
 
+
 
4
 
+
 
4
 
=
 
0
;
 
h
e
n
c
e
,
 
f
(
-
2
)
 
=
 
0
.

T
h
e
r
e
f
o
r
e
 
(
x
 
+
 
2
)
 
i
s
 
a
 
f
a
c
t
o
r
.

D
i
v
i
d
e
 
t
h
e
 
g
i
v
e
n
.
p
o
l
y
n
o
m
i
a
l
 
b
y

(
x
 
+
 
2
)
,
 
o
b
t
a
i
n
i
n
g
 
(
x
2

x
 
+
 
2
)
.

S
i
n
c
e
 
t
h
i
s
 
i
s
 
p
r
i
m
e
,
 
t
h
e
 
a
n
s
w
e
r
 
i
s
 
(
x
 
+
 
2
)
(
x
2

-
 
x
 
+

2
)
.

(
x
2

x
 
+
 
2
)

i
s
 
u
n
f
a
c
t
o
r
i
b
l
e
,
 
b
y
 
t
r
y
i
n
g
 
t
h
e
 
o
n
l
y
 
p
o
s
s
i
b
l
e
 
f
a
c
t
o
r
s
.

H
o
w
e
v
e
r
,
 
t
h
e

m
e
t
h
o
d
 
u
s
i
n
g
 
b
2
 
-
 
4
a
c
 
(
t
h
e
 
d
i
s
c
r
i
m
i
n
a
n
t
)
 
i
s
 
a
 
q
u
i
c
k
 
t
e
s
t
 
f
o
r
 
p
r
i
m
e
n
e
s
s
.

E
x
p
l
a
i
n
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
n
t
.

I
n
 
f
a
c
t
,
 
i
t
 
i
s
 
o
f
t
e
n
 
p
o
s
s
i
b
l
e
 
t
o
 
f
a
c
t
o
r
 
p
o
l
y
n
o
m
i
a
l
s
 
u
s
u
a
l
l
y
 
d
o
n
e
 
b
y
 
s
o
m
e

o
t
t
e
r
 
m
e
t
h
o
d
,
 
b
y
 
m
e
a
n
s
 
o
f
 
t
h
e
 
F
a
c
t
o
r
 
T
h
e
o
r
e
m
.

F
o
r
 
e
x
a
m
p
l
e
,
 
a
'
 
+
 
a
 
+
 
a
2
 
+
 
1
.

I
t
 
i
s
 
e
a
s
y
 
t
o
 
s
e
e
 
t
h
a
t
 
f
(
-
1
)
 
=
 
0
.

T
h
e
r
e
f
o
r
e
,
 
(
a
 
+
 
1
)
 
m
u
s
t
 
b
e
 
a
 
f
a
c
t
o
r
,

a
n
d
 
b
y
 
d
i
v
i
s
i
o
n
 
t
h
e
 
o
t
h
e
r
 
f
a
c
t
o
r
 
c
a
n
 
b
e
 
f
o
u
n
d
.
 
(
N
o
t
e
 
t
h
a
t
 
t
h
i
s
 
p
o
l
y
n
o
m
i
a
l

c
a
n
 
a
l
s
o
 
b
e
 
f
a
c
t
o
r
e
d
 
b
y
 
g
r
o
u
p
i
n
g
 
a
s
 
s
h
o
w
n
 
i
n
 
B
5
.
)

-
2
2
-



C
.

S
o
l
u
t
i
o
n
 
o
f
 
e
q
u
a
t
i
o
n
s
 
b
y
 
f
a
c
t
o
r
i
n
g
.

T
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
i
s
 
t
o
p
i
c
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
c
l
e
a
r
 
t
o
 
t
h
e

s
t
u
d
e
n
t
,
 
s
i
n
c
e
 
m
u
c
h
 
o
f
 
h
i
s
 
t
i
m
e

w
i
l
l
 
b
e
 
s
p
e
n
t
 
i
n
 
f
i
n
d
i
n
g
 
s
o
l
u
t
i
o
n
s
 
t
o
 
e
q
u
a
t
i
o
n
s
,
e
s
p
e
c
i
a
l
l
y

q
u
a
d
r
a
t
i
c
s
.

T
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t

m
a
s
t
e
r
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
p
r
i
n
c
i
p
l
e
 
t
h
a
t
 
a
b
 
=
 
0

i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
a
 
=
 
0
 
o
r
 
b
 
=
 
O
.

T
h
i
s
 
t
e
l
l
s

h
i
s
 
t
h
a
t
 
h
e
 
m
u
s
t
 
t
r
a
n
s
f
o
r
m
 
t
h
e
 
e
q
u
a
t
i
o
n
 
t
o
 
a
n
 
e
q
u
i
v
a
l
e
n
t
 
o
n
e

h
a
v
i
n
g
 
0
 
a
s
 
o
n
e
 
m
e
m
b
e
r
 
o
f

t
h
e
 
e
q
u
a
t
i
o
n
o
n
d
 
t
h
a
t
 
a
f
t
e
r
 
f
a
c
t
o
r
i
n
g
 
t
h
e
 
o
t
h
e
r
m
e
m
b
e
r
 
c
m
l
e
t
e
l
l
 
h
e
 
m
u
s
t
 
s
e
t
 
e
v
e
r
y
 
f
a
c
t
o
r

e
q
u
a
l
 
t
o
 
z
e
r
o
 
a
n
d
 
s
o
l
v
e
 
t
h
e
 
r
e
s
u
l
t
i
n
g
 
e
q
u
a
t
i
o
n
s
.

E
x
a
m
p
l
e
:

x
3
=
 
4
x

x
3

.
 
4
x
 
=

0

x
(
x
2

-
4
)
 
=
 
0

x
(
x
 
+
 
2
)
(
x
 
-
 
2
)
 
=
 
0

I
f
 
h
e
 
h
a
d
 
d
i
v
i
d
e
d
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
 
b
y
 
x
,
 
h
e
w
o
u
l
d
 
h
a
v
e
 
l
o
s
t
 
t
h
e
 
s
o
l
u
t
i
o
n
 
(
x
 
=
 
0
)
.

T
h
i
s

i
s
 
a
 
c
o
m
m
o
n
 
e
r
r
o
r
,
 
e
l
i
m
i
n
a
t
e
d
 
i
f
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
t
h
e

f
a
c
t
o
r
 
t
h
e
o
r
e
m
 
f
i
r
m
l
y
 
f
i
x
e
d
 
i
n
 
h
i
-
s
.
.
m
i
n
d
.

E
m
p
h
a
s
i
z
e
,
-
t
o
o
,
 
t
h
e
 
p
e
r
p
e
t
u
a
l
 
n
e
e
d
 
t
o
 
c
h
e
c
k
 
a
l
l
 
s
o
l
u
t
i
o
n
s
,
 
b
u
t
 
a
l
s
o

t
h
e
 
f
a
c
t
 
t
h
a
t
 
e
v
e
n
 
i
f
 
a
l
l

s
o
l
u
t
i
o
n
s
 
c
h
e
c
k
,
 
t
h
e
r
e
 
s
t
i
l
l
 
m
a
y
 
b
e
 
o
t
h
e
r
s
 
n
o
t
d
i
s
c
o
v
e
r
e
d
 
b
e
c
a
u
s
e
 
o
f
 
s
u
c
h
 
e
r
r
o
r
 
a
s
 
t
h
e
 
a
b
o
v
e
.

B
e
 
s
u
r
e
 
s
t
u
d
e
n
t
 
k
n
o
w
s
 
*
h
a
t
 
a
n
 
e
q
u
a
t
i
o
n
 
o
f

t
h
i
r
d
 
d
e
g
r
e
e
 
m
u
s
t
 
h
a
v
e
 
3
 
s
o
l
u
t
i
o
n
s
 
o
f
 
s
o
m
e
 
k
i
n
d
,

h
e
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
c
o
n
t
e
n
t
 
w
i
t
h
 
o
n
l
y
 
t
w
o
.

{
0
,

2
,
 
-
2
}

D
.

S
o
l
u
t
i
o
n
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
b
y
 
f
a
c
t
o
r
i
n
g
.

1
.

A
l
g
e
b
r
a
i
c
 
s
o
l
u
t
i
o
n

T
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
b
y
 
f
a
c
t
o
r
i
n
g
 
d
e
m
a
n
d
s
 
a

t
h
u
r
o
u
g
h
 
g
r
a
s
p
 
o
f
 
t
h
e
 
t
h
e
o
r
e
m
s
 
o
n

i
n
e
q
u
a
l
i
t
y
.

T
h
e
 
s
t
u
d
e
n
t
 
c
a
n
 
l
o
s
e
 
o
n
e
 
s
e
t
 
o
f
 
s
o
l
u
t
i
o
n
s
 
i
f
 
h
e
d
o
e
s
 
n
o
t
 
r
e
m
e
m
b
e
r
 
t
h
a
t
 
t
h
e

p
r
o
d
u
c
t
 
o
f
 
t
w
o
 
p
o
s
i
t
i
v
e
 
n
u
M
b
e
r
s
 
i
s
 
p
o
s
i
t
i
v
e
,
 
b
u
t
 
a
l
s
o

t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
w
o
 
n
e
g
a
t
i
v
e
 
n
u
m
b
e
r
s

i
s
 
p
o
s
i
t
i
v
e
.

E
x
a
m
p
l
e
:

x
2
-
 
2
x

)
0
8

T
h
e
 
l
e
f
t
 
m
e
m
b
e
r
 
w
i
l
l
 
b
e
 
p
o
s
i
t
i
v
e
 
i
f

2
x

V
o
0

(
1
)

b
o
t
h
 
f
a
c
t
o
r
s
 
a
r
e
 
p
o
s
i
t
i
v
e

x
2

-
.

(
2
)
 
b
o
t
h
 
f
a
c
t
o
r
s
 
a
r
e
 
n
e
g
a
t
i
v
e
.

(
x
-
4
 
)
(
x
+
2
 
)
.
>
 
0

I
f
 
b
o
t
h
 
f
a
c
t
o
r
s
 
a
r
e
 
p
o
s
i
t
i
v
e
,
 
x
 
>
4
 
a
n
d
 
x
 
>
-
2
,

t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
s
e

s
o
l
u
t
i
o
n
 
s
e
t
s
 
i
s

t
x
:
x
>
4
)
.



I
f
 
b
o
t
h
 
f
a
c
t
o
r
s
 
a
r
e
 
n
e
g
a
t
i
v
e
,
 
x
 
<
 
4
 
a
n
d
 
x
 
<
 
-
2
,
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
s
e

s
o
l
u
t
i
o
n
 
s
e
t
s
 
i
s
 
x
:

x
<
-
2
j

T
h
e
r
e
f
o
r
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
s
e
t
 
o
f
 
t
h
e
 
i
n
e
q
u
a
l
i
t
y
 
x
2
 
-
 
2
x
,
)
8
 
i
s

f
x
:

x
>
4
j
t
j
-
{
x
:

x
4
C
-
2
1

I
n
 
g
r
a
p
h
i
n
g
 
s
o
l
u
t
i
o
n
 
s
e
t
s
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
,
 
e
m
p
h
a
s
i
z
e
 
t
h
a
t
 
a
l
l
 
p
a
r
t
s
 
a
r
e
 
g
r
a
p
h
e
d
.

E
x
a
m
p
l
e
:

g
r
a
p
h
 
o
f
 
t
h
e
 
a
b
o
v
e
 
i
n
e
q
u
a
l
i
t
y
.

6
-
4

-
3

-
2

-
1

0
1

2
3

4
5

6

I
V
.

F
r
a
c
t
i
o
n
s
 
a
n
d
 
F
r
a
c
t
i
o
n
a
l
 
E
q
u
a
t
i
o
n
s
 
-
 
T
i
m
e
:

1
0
 
d
a
y
s

A
.

F
r
a
c
t
i
o
n
s

1
.

D
e
f
i
n
i
t
i
o
n

A
n
 
i
n
d
i
c
a
t
e
d
 
q
u
o
t
i
e
n
t
 
o
f
 
2
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s
,
 
d
e
f
i
n
e
d
,
 
o
n
l
y
 
w
h
e
n
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r

A
0
.

E
x
a
m
p
l
e
:

3
i
s
 
n
o
t
 
d
e
f
i
n
e
d
 
w
h
e
n
 
x
 
=
 
2

2
.

T
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
f
r
a
c
t
i
o
n
s
:

a
c
 
=
 
a
,
 
c

0
77

.!
5"

D
i
v
i
d
i
n
g
 
o
r
 
m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
a
 
f
r
a
c
t
i
o
n
 
b
y
 
t
h
e
 
s
a
m
e
 
n
o
n
z
e
r
o
 
n
u
m
b
e
r

p
r
o
d
u
c
e
s
 
a
 
f
r
a
c
t
i
o
n
 
e
q
u
a
l
 
t
o
 
t
h
e
 
g
i
v
e
n
 
o
n
e
.

E
x
a
m
p
l
e
:

2
0
8
2
 
+
 
,
5
8
b
 
=
.
5
2
(
1
2
,
+
 
b
)

=
 
5

-
1
-
6
7
1
3
7
W
1
 
a
(
4
8
-
;
b
)
(
4
a
4
b
)
.

4
a
-
b

3
.

R
e
d
u
c
t
i
o
n
 
o
f
 
F
r
a
c
t
i
o
n
s
 
t
o
 
l
o
w
e
s
t
 
t
e
r
m
s
.

-
2
4
-
-



O
n
e
 
o
f
 
t
h
e
 
g
r
e
a
t
e
s
t
 
s
o
u
r
c
e
s
 
o
f
 
e
r
r
o
r
 
h
e
r
e
 
i
s
 
t
h
e
 
f
a
i
l
u
r
e
 
t
o
 
f
a
c
t
o
r
 
b
e
f
o
r
e
 
d
i
v
i
d
i
n
g

n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
b
y
 
s
o
m
e
 
n
u
m
b
e
r
 
o
r
 
e
x
p
r
e
s
s
i
o
n
.

F
o
r
 
e
x
a
m
p
l
e
,
 
s
o
m
e
 
s
t
u
d
e
n
t
s

m
a
y
 
w
a
n
t
 
t
o
 
"
c
a
n
c
e
l
"
 
o
r
 
r
e
d
u
c
e
 
a
s
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
:

2
0
0
2
+

1
6
a
3

e
t
c
.
!
!
!

T
h
e
y
 
m
u
s
t
 
b
e
 
m
a
d
e
 
t
o
 
s
e
e
 
c
l
e
a
r
l
y
 
t
h
a
t
 
"
c
a
n
c
e
l
l
i
n
g
"
 
(
r
e
d
u
c
i
n
g
)
c
a
n
 
t
a
k
e
 
p
l
a
c
e
 
o
n
l
y
 
w
h
e
n

s
o
m
e
t
h
i
n
g
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
i
t
s
e
l
f
.

W
h
e
n
e
v
e
r
 
t
h
i
s
 
o
p
e
r
a
t
i
o
n
 
i
s
 
q
u
e
s
t
i
o
n
e
d
,
 
t
h
e
 
t
e
a
c
h
e
r
 
c
a
n

w
r
i
t
e
 
o
n
 
t
h
e
 
b
o
a
r
d
,
 
a

+
 b

1(
+
b

T
h

)
e
n
 
a
s
k
,
 
"
I
s
 
b
 
a
 
f
a
c
t
o
r
 
o
f
 
(
a
 
+
 
b
)
?
"

F
a

.

"
N
O
.
"
 
"
T
h
e
n
 
c
a
n
,
 
y
o
u
 
c
r
o
s
s
 
o
u
t
 
t
h
e
 
b
'
s
?
"

"
N
O
!
"

"
W
h
y
?
"

"
B
e
c
a
u
s
e
 
c
r
o
s
s
i
n
g
 
o
u
t
 
i
n
d
i
c
a
t
e
s

t
h
e
 
p
r
e
s
e
n
c
e
 
o
f
 
t
h
e
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
.
"

a
b

a E
 +

A
t
 
t
h
i
s
 
p
o
i
n
t
,
 
w
r
i
t
e
 
o
n
 
t
h
e
 
b
o
a
r
d
,
 
a
b
.

"
C
a
n
 
y
o
u
 
c
r
o
s
s
 
o
u
t
 
t
h
e
 
b
'
s
?
"

"
Y
e
s
,
 
b
e
c
a
u
s
e
 
b
 
i
s
 
a
 
f
a
c
t
o
r
!
"

a I
T
h
i
s
 
p
o
i
n
t
 
w
i
l
l
 
h
a
v
e
 
t
c
 
b
e
 
h
a
m
m
e
r
e
d
 
h
o
m
e
 
f
o
r
 
s
o
m
e
 
s
t
u
d
e
n
t
s
 
i
n
 
e
v
e
r
y
 
c
l
a
s
s
,
 
a
n
d

a
 
d
i
a
l
o
g
u
e

s
i
m
i
l
a
r
 
t
o
 
t
h
e
 
a
b
o
v
e
,
 
r
e
p
e
a
t
e
d
 
w
h
e
n
 
n
e
e
d
e
d
,
 
w
i
l
l
 
i
n
 
t
i
m
e
 
d
o
 
t
h
e
 
t
r
i
c
k
.

4
.

A
d
d
i
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
 
h
a
v
i
n
g
 
e
q
u
a
l
 
d
e
n
o
m
i
n
a
t
o
r
s
:

a
 
+
 
b
 
=

T
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
i
n
c
i
p
l
e

t
h
e

ha
ul

o
f
 
t
h
i
n
g
,
 
j
u
s
t
 
a
s

t
o
 
3
 
o
f
 
t
h
e
m
,
 
g
e
t
t
i
n
g
 
5
 
o
f

g
e
t
t
i
n
g
 
(
a
 
+
 
b
.
 
o
f
 
t
h
e
m
.

i
s
 
t
h
e
 
b
a
s
i
s
 
h
e
r
e
.

A
l
s
o
,

2
 
+
 
3
 
=
 
5

.
(
W
e
 
h
a
v
e
 
2
 
o
f

7
7

7
t
h
e
m
)
.

S
o
 
'
h
e
r
e
 
w
e
 
h
a
v
e
 
a

1
b
.
 
1
 
=
 
1
(
a
+
b
)
 
=
 
a
+
b

c
c

t
h
e
 
"
d
e
n
o
m
i
n
a
t
o
r
"
 
n
o
m
i
n
a
t
e
s
,
 
o
r
 
n
a
m
e
s
,

t
h
e
s
e
 
t
h
i
n
g
s
 
c
a
l
l
e
d
 
s
e
v
e
n
t
h
s
,
 
a
d
d
e
d

o
f
 
t
h
e
 
c
'
t
h
s
 
a
d
d
e
d
 
t
o
 
b
 
o
f
 
t
h
e
m
,

E
x
a
m
p
l
e
:

2
x
 
-

S
x

L
s:

1)
-
 
S
x
 
-
 
x
 
+

+
3
x
+
y

3
x
+
y

3
x
+
y

,
3
x
 
+
 
y

3
x

y

S
o
m
e
 
s
t
u
d
e
n
t
s
 
m
i
l
l
 
w
a
n
t
 
a
 
m
e
t
h
o
d
 
o
f
 
c
h
e
d
k
i
n
g
 
s
u
c
h
 
a
.
p
r
o
b
l
e
m
 
a
s
 
t
h
i
s
.

T
h
e
 
f
i
n
a
l
 
e
x
p
r
e
s
s
i
o
n

w
i
l
l
 
b
e
 
t
r
u
e
 
o
f
 
a
n
y
 
v
a
l
u
e
s
 
o
f
 
x
 
a
n
d
 
y
 
(
D
e
n
o
m
i
n
a
t
o
r
*
 
0
)
.

B
y
 
s
e
t
t
i
n
g
 
t
h
e
 
f
i
r
s
t
 
v
a
r
i
a
b
l
e



e
q
u
a
l
 
t
o
 
2
,
 
t
h
e
 
s
e
c
o
n
d
 
v
a
r
i
a
b
l
e
 
e
q
u
a
l
 
t
o
 
3
,
 
e
t
c
.
 
i
n
 
b
o
t
h
 
m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
a
n
d

c
a
l
m
i
n
g
 
o
u
t
 
t
h
e
 
d
e
s
i
g
n
a
t
e
d
 
o
p
e
r
a
t
i
o
n
s
,
 
w
e
 
h
a
v
e
 
a
 
f
a
i
r
l
y
 
g
o
o
d
 
v
e
r
i
f
i
e
s
t
i
m
a
 
o
f
 
t
h
e

f
i
n
a
l
 
r
e
s
u
l
t
.

I
n
 
t
h
e
 
a
b
o
v
e
 
p
r
o
b
l
e
m
 
l
e
t
t
i
n
g
 
x
 
=
 
2
 
a
n
d
 
y
 
=
 
3
:

-
S
x

-
(
x
-
1
)

-
4
x
 
+
 
1

3
x
+
y

3
x
+
y

3
x
+
y

3
x
+
y

4
-

1
0

-
1

-
7 9

.
7

-
7

9
9

T
h
i
s
 
m
e
t
h
o
d
 
o
f
 
c
h
e
c
k
i
n
g
 
c
a
n
 
b
e
 
u
s
e
d
 
t
o
 
a
d
v
a
n
t
a
g
e
 
i
n
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
a
d
d
i
t
i
o
n
,

m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
a
n
d
 
d
i
v
i
s
i
o
n
 
o
f
 
a
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
s
,
 
e
s
i
n
c
i
a
l
l
y
 
t
h
o
s
e
 
i
n
v
o
l
v
i
n
g
 
f
r
a
c
t
i
o
n
s
.

5
.

A
d
d
i
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
 
b
a
y
i
n
g
 
u
n
e
q
u
a
l
 
d
e
n
o
m
i
n
a
t
o
r
s
:

a
 
+
 
b
 
=
k
i
t

+
 
/
1
2
1

a
d
 
+
 
b
c

c
d
c
d

d
c

c
d

T
h
i
s
 
o
p
e
r
a
t
i
o
n
 
i
n
v
o
l
v
e
s
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
o
p
e
r
t
y
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
a
n
d
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
v
e

p
r
i
n
c
i
p
l
e
;
 
m
e
 
m
u
s
t
 
h
a
v
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
t
h
a
t
 
a
r
e
 
a
l
i
k
e
 
b
e
f
o
r
e
 
a
d
d
i
t
i
o
n
 
t
a
k
e
s
 
p
l
a
c
e
.

E
x
a
m
p
l
e
:

A
d
d

2
+
 
.
5

-
4

3
a

6
a
b

1
3
;
2

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
w
r
i
t
e
 
t
h
e
 
f
r
a
c
t
i
o
n
s
 
w
i
t
h
 
s
p
a
c
e
 
b
e
t
w
e
e
n
 
t
o
 
m
a
k
e
 
r
o
o
m
 
f
o
r
 
t
h
e
 
m
u
l
t
i
p
l
i
e
r
s

(
b
u
i
l
d
i
n
g
 
f
a
c
t
o
r
s
)
:

x
(
 
1
 
)

2
if
.
1
0
 
a
b
)
+

5
(
5
a

i
4

(
2
1
:
1
\

3
a
 
k
a
V
1
0

r
i
t
 
I
T
O

(
2
)

2
0
a
b

+
2
5
a

-
8
b

P
P
E

-
7
5
3
1
2
g

*
.
i
j
i
-
N
;

(
3
)

2
0
a
b

2
5
a

3
0
8
2
b

-
2
6
-



3
a
 
=
 
3
-
a

6
a
b
 
=
 
2
3
.
a
.
b

1
5
a
2
=
 
3
-
5
a
2

L
C
D
 
=
 
2
-
3
-
5
-
a
2
.
b

L
C
D
 
=
 
3
0
a
2
b

1
:
1
3
'

E
a
c
h
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
r
a
c
t
i
o
n
s
 
h
a
s
 
b
e
e
n
 
m
u
l
t
i
p
l
i
e
d
 
b
y

a
 
f
r
a
c
t
i
o
n
 
(
s
u
c
h
 
a
s

e
t
c
)
 
w
h
o
s
e

v
a
l
u
e
 
i
s
 
1
,
 
(
t
h
e
 
i
d
e
n
t
i
t
y
 
e
l
e
m
e
n
t
 
f
o
r
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
)
,
 
t
h
e
r
e
b
y
 
c
h
a
n
g
i
n
g

o
n
l
y
 
t
h
e
 
a
p
p
e
a
r
a
n
c
e
 
o
f
 
t
h
e
 
f
r
a
c
t
i
o
n
,
 
n
o
t
 
i
t
s
 
v
a
l
u
e
.

I
t
 
i
s
 
i
m
p
o
r
t
a
n
t
,
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
i
s
 
u
n
i
t
,
 
t
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
w
r
i
t
e
 
i
n
 
t
h
e
 
m
u
l
t
i
p
l
i
e
r
s

1
0
a
b

N
a
t
i
,

e
t
c
.
 
b
o
t
h
 
a
s
 
a
 
c
h
e
c
k
 
(
w
i
l
l
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
a
c
t
u
a
l
l
y
 
b
e
c
o
m
e
 
3
0
a
2
b
?
)
 
a
n
d

a
s
 
a
n
.
.

i
n
s
u
r
a
n
c
e
 
a
g
a
i
n
s
t
 
"
d
e
n
o
m
i
n
a
t
o
r
 
l
o
s
i
n
g
"
 
(
2
 
4
'

A
f
t
e
r
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
s
t
u
d
i
e
d
 
t
h
e

7
7

s
o
l
u
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
a
l
 
e
q
u
a
t
i
o
n
s
,
 
t
h
e
y
m
a
y
 
b
e
c
o
m
e
 
"
d
e
n
o
m
i
n
a
t
o
r
 
l
o
s
e
r
s
"
 
a
s
 
f
o
l
l
o
w
s
:

+
5

-
4

)
3
0
a
2
b

=
 
2
0
a
b
 
+
 
2
5
a
 
-
 
8
b
!
!
!

3
a

6
a
b

H
e
r
e
 
t
h
e
 
s
t
u
d
e
n
t
 
i
s
,
 
o
f
 
c
o
u
r
s
e
,
 
t
h
i
n
k
i
n
g
 
o
f
 
t
h
e
 
p
r
o
b
l
e
m

a
s
 
a
n
 
e
q
u
a
t
i
o
n
 
t
o
 
b
e
 
s
o
l
v
e
d
,
 
n
o
t

a
s
 
a
n
 
a
d
d
i
t
i
o
n
-
o
f
-
f
r
a
c
t
i
o
n
s
 
p
r
o
b
l
e
m
.

A
s
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
m
o
r
e
 
f
l
u
e
n
t
 
w
i
t
h
 
t
h
e
 
a
d
d
i
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
t
h
e
 
f
o
r
m

s
h
o
w
i
n
g
 
t
h
e
 
m
u
l
t
S
.
p
l
i
e
r
s

l
O
a
b
 
e
t
c
.
 
m
a
y
,
 
o
f
 
c
o
u
r
s
e
,
 
b
e
 
c
o
n
d
e
n
s
e
d
,

-
 
b
u
t
 
o
n
l
y
 
i
f
 
t
h
e
 
s
t
u
d
e
n
t
 
i
s
 
t
h
i
n
k
i
n
g
 
t
h
e
 
m
u
l
t
i
p
l
i
e
r
s
.

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
e
x
a
m
p
l
e
 
o
f
 
t
h
e
 
f
a
c
t
 
t
1

:
 
e
a
c
h
 
p
e
r
s
o
n
 
s
h
o
u
l
d
 
d
e
v
e
l
o
p
 
t
h
e
 
s
t
y
l
e
 
o
f
 
o
p
e
r
a
t
i
o
n

t
h
a
t
 
i
s
 
a
s
 
c
o
n
c
i
s
e
 
a
s
 
h
e
 
i
s
 
c
a
p
a
b
l
e

u
s
i
n
g
 
w
i
t
h
o
u
t
 
d
a
n
g
e
r
 
o
f
 
e
r
r
o
r
.

T
h
e
 
a
d
d
i
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
 
h
a
v
i
n
g
 
u
n
l
i
k
e
 
d
e
n
o
m
i
n
a
t
o
r
s
 
i
s
a
 
d
i
f
f
i
c
u
l
t
 
o
n
e
 
f
o
r
 
m
a
n
y
 
s
t
u
d
e
n
t
s
,

e
v
e
n
 
i
n
 
s
e
c
o
n
d
-
y
e
a
r
 
a
l
g
e
b
r
a
,
 
a
n
d
 
d
e
m
a
n
d
s
 
c
a
r
e
f
u
l
 
t
e
a
c
h
i
n
g
 
p
r
o
c
e
d
u
r
e
s
 
a
n
d
 
a
 
g
e
n
e
r
o
u
s

a
l
l
o
w
a
n
c
e
 
o
f
 
t
i
m
e
.

6
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
:

a
C

a
c

13
'

11
 =



E
x
a
m
p
l
e
:

2
a
-
4

a
3
+
a
2

=
2
1
2
2
2
1

-
2
8
2

a
2
-
1

4
-
a
2

(
a
+
1
)
(
a
-
1
)
.

(
2
-
a
)
(
2
+
a
)

I
n
 
o
r
d
e
r
 
t
o
 
m
a
t
c
h
 
t
h
e
 
f
a
c
t
o
r
 
(
8
-
2
)
 
i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
w
i
t
h
 
(
2
-
a
)
 
i
n
 
t
h
e

d
e
n
o
m
i
n
a
t
o
r
,
 
t
h
e
 
f
a
c
t
o
r

(
-
2
)
 
i
n
s
t
e
a
d
 
o
f
 
(
2
)
 
w
a
s
 
r
e
m
o
v
e
d
 
f
r
o
m
*
a
-
4
)
.

a
 
-
 
b

i
s
 
o
n
e
,

e
x
c
e
p
t
 
f
o
r
 
t
h
e
 
s
i
g
n
.

a
T
h
e
 
r
e
s
u
l
t
i
n
g
 
f
r
a
c
t
i
o
n
 
m
u
s
t
 
b
e
 
e
x
p
r
e
s
s
e
d
 
i
n
a
 
f
o
r
m
 
i
n
 
w
h
i
c
h
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r

a
r
e
 
r
e
l
a
t
i
v
e
l
y
 
E
l
m
 
(
c
o
n
t
a
i
n
 
n
o
 
c
o
m
m
o
n
 
f
a
c
t
o
r
s
)
 
.
 
t
h
a
t
 
i
s
,
 
i
n
 
s
i
m
p
l
e
s
t
 
f
o
r
m
.

7
.

M
U
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
m
i
x
e
d
 
e
x
p
r
e
s
s
i
o
n
s
:

(
a
 
+
 
b
 
)
(
d
 
+
 
e
 
)
 
=

(
a
c

+

b
)

d
f
 
+

.
=

"C
C

"
? 7)

a
c
 
+
 
b

d
f
 
+
 
e

=

1
J
u
s
t
 
a
s
 
i
n
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
m
i
x
e
d
 
n
u
m
b
e
r
s
:
 
(
1

2 -
 
)
(
2
.
-
 
)
 
=
 
5

9
 
=
 
1
5

e
a
c
h
 
m
i
x
e
d

3
4

1
.

-4
-4

e
x
p
r
e
s
s
i
o
n
 
m
u
s
t
 
b
e
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
f
r
a
c
t
i
o
n
,
 
s
o
 
t
h
a
t
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
p
r
i
n
c
i
p
l
e
 
f
o
r

f
r
a
c
t
i
o
n
s
 
c
a
n
 
b
e
 
a
p
p
l
i
e
d
:

n
u
m
e
r
a
t
o
r
s
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
n
u
m
e
r
a
t
o
r
s
,
 
e
t
c
.

W
e
 
m
u
s
t
 
h
a
v
e

n
u
m
e
r
a
t
o
r
s
!

8
.

D
i
v
i
s
i
o
n
 
o
f
 
F
r
a
c
t
i
o
n
s
:

r
x

r

y
s
'
x
-
 
s
x

1
S
i
n
c
e
 
a

m
e
a
n
s

a
;
.
.
s

9
d
i
v
i
s
i
o
n
 
o
f
 
a
 
b
y
 
b
 
m
e
a
n
s
 
t
h
a
t
 
a
 
i
s

m
u
l
t
i
p
l
i
e
d
 
b
y
 
t
h
e
 
r
e
c
i
p
r
o
c
a
l
 
o
f
 
b
.

1
;

b
-

H
o
w
e
v
e
r
,
 
i
n
 
t
h
e
 
d
i
v
i
s
i
o
n
 
o
f
 
f
r
a
c
t
i
o
n
s
,
 
i
t
 
i
s
 
s
o
m
e
t
i
m
e
s
 
b
e
t
t
e
r
 
t
o
 
w
r
i
t
e
 
t
h
e
 
f
i
r
s
t
 
f
r
a
c
t
i
o
n

o
v
e
r
 
t
h
e
 
s
e
c
o
n
d
,
 
i
n
s
t
e
a
d
 
o
f
 
m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
f
i
r
s
t
 
f
r
a
c
t
i
o
n
 
b
y
 
t
h
e
 
r
e
c
i
p
r
o
c
a
l
 
o
f
 
t
h
e
 
s
e
c
o
n
d
.

T
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
d
e
n
o
m
i
n
a
t
o
r
 
c
a
n
 
t
h
e
n
 
b
e
 
c
l
e
a
r
e
d
 
o
f
 
f
r
a
c
t
i
o
n
s

b
y
 
m
u
l
t
i
p
l
y
i
n
g
 
b
y
 
t
h
e
 
L
C
M

o
f
 
a
l
l
 
d
e
n
o
m
i
n
a
t
o
r
s
.

O
N

N
IM

IN
N

I
.
s
y

X
sy

=
SX -
2
8
-



9
.

D
i
v
i
s
i
o
n
 
o
f
 
m
i
x
e
d
 
e
x
p
r
e
s
s
i
o
n
s
:
 
(
a
 
+

4
.
(
d

+
4
)
 
(
C
o
m
p
l
e
x

F
r
a
c
t
i
o
n
s
)

M
e
t
h
o
d
 
1
:

W
r
i
t
e
 
t
h
e
 
f
i
r
s
t
 
e
x
p
r
e
s
s
i
o
n
 
o
v
e
r
 
t
h
e
 
s
e
c
o
n
d
,
 
m
u
l
t
i
p
l
y
 
a
l
l
 
t
e
r
m
s
 
b
y
 
t
h
e
L
.
C
.
M
.
 
o
f

a
l
l
 
d
e
n
o
m
i
n
a
t
o
r
s
:

a
 
+

ic
n

a
c
f
 
+
 
b
f

vE
ri

d
 
+

T
h
i
s
 
a
u
t
o
m
a
t
i
c
a
l
l
y
 
c
l
e
a
r
s
 
a
l
l
 
f
r
a
c
t
i
o
n
s
 
a
n
d
 
i
s
 
u
s
u
a
l
l
y
 
m
u
c
h

s
i
m
p
l
e
r
 
t
h
a
n
 
m
e
t
h
o
d

2
,
 
i
n
 
w
h
i
c
h
 
e
a
c
h
 
m
i
s
e
d
 
e
x
p
r
e
s
s
i
o
n
 
t
c
 
c
h
a
n
g
e
d
 
t
o

a
 
p
u
r
e
 
f
r
a
c
t
i
o
n

t
h
e
 
f
i
r
s
t
 
o
n
e

b
e
i
n
g
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
t
h
e
 
r
e
c
i
p
r
o
c
a
l
 
o
f
 
t
h
e
 
s
e
c
o
n
d
.

M
e
t
h
o
d
 
2
:

+
)

(
d
 
+

)
 
=
 
a
c
 
+
 
b

f
a
c
f
 
+
 
b
f

c
f

ea
r:

ra
r

F
a
-
7
w

D
.

F
r
a
c
t
i
o
n
a
l
 
e
q
u
a
t
i
o
n
s

T
h
i
s
 
i
s
 
a
 
l
e
s
s
 
d
i
f
f
i
c
u
l
t
 
t
o
p
i
c
 
t
h
a
n
 
t
h
e
 
a
d
d
i
t
i
o
n
,
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
o
r
 
d
i
v
i
s
i
o
n
 
o
f

f
r
a
c
t
i
o
n
s
.

I
t
 
i
s
 
n
e
c
e
s
s
a
r
y
 
t
o
 
f
a
c
t
o
r
 
a
l
l
 
p
o
l
y
n
o
m
i
a
l
 
d
e
n
o
m
i
n
a
t
o
r
s
 
a
t
 
t
h
e

s
t
a
r
t
,
 
i
n

s
u
c
h
 
a
 
w
a
y
 
a
s
 
t
o
 
p
r
o
d
u
c
e
 
l
i
k
e
 
p
o
l
y
n
o
m
i
a
l
 
f
a
c
t
o
r
s
 
(
s
u
c
h

a
s
 
x
 
-
 
3
 
b
e
l
o
w
)
:

E
x
a
m
p
l
e
:

x
 
+
 
2
 
,

3

2
7
:
7

3
.
x

[
2
.
x
c
r
c
y
l

2
d

2
(
x
-
3
)

L
C
D

M
u
l
t
i
p
l
y
 
b
y
 
t
h
e
 
L
C
D
:

x
 
+
 
2
 
-
 
6
 
=
 
x
2
-
 
3
x
,
 
o
r
 
x
2

-
 
4
x
 
+
 
4
 
=
 
0

(
x
-
2
)
2

=
 
0
,
 
x
 
=
 
2
,
2
.

A
s
 
u
s
u
a
l
,
 
e
a
c
h
 
s
o
l
u
t
i
o
n
 
m
u
s
t
 
b
e
 
c
h
e
c
k
e
d
.

W
h
e
n
 
e
a
c
h
 
m
e
M
b
e
r
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
i
s
 
m
u
l
t
i
p
l
i
e
d
 
b
y

a
n
 
e
x
p
r
e
s
s
i
o
n
 
i
n
v
o
l
v
i
n
g
 
t
h
e
 
v
a
r
i
a
b
l
e
.
a
s
 
h
e
r
e
,
 
a
 
r
e
d
u
n
d
a
n
t
 
e
q
u
a
t
i
o
n
m
a
y
 
r
e
s
u
l
t
.

D
e
f
i
n
e

-
2
9
-

.
.
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h
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e
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.
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c
k
:

3
3

=
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.
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b
y
 
z
e
r
o
 
I
s
 
i
m
p
o
s
s
i
b
l
e
,
 
t
h
e
r
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i
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o
l
u
t
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o
n
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t
h
i
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e
q
u
a
t
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o
n
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h
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r
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n
p
f
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r
m
e
d
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q
u
a
t
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o
n
 
w
a
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R
a
t
i
o
,
 
P
r
o
p
o
r
t
i
o
n
.

1.
R
a
t
i
o
:

a
n
 
i
n
d
i
c
a
t
e
d
 
d
I
v
i
s
i
o
n
.

i
g
,
 
W
h
e
r
e
 
a
 
a
n
d
 
b
 
a
r
e
 
l
i
l
i
e
s
 
q
u
a
n
t
i
t
i
e
s
.

s
i
b
,
 
o
r
 
a
:
b
:
c
,
 
e
t
c
.

E
x
a
m
e
l
e
:

F
i
n
d
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e
 
i
f
 
t
h
e
y
 
a
r
e
 
i
n
 
t
h
e
 
r
a
t
i
o
 
2
:
8
4
4
S

2
x
 
+
 
3
x
 
+
 
5
x
 
=
 
1
8
0

1
0
x
 
=
 
1
8
0

x
 
=
`
1
8

2
.

P
r
o
p
o
r
t
i
o
n
,
 
t
w
o
 
e
q
u
a
l
 
r
a
t
i
o
s

(
a
)

D
i
r
e
c
t
 
p
r
o
p
o
r
t
i
o
n
:

E
x
a
m
p
l
e
:

=
Y
i

x
2

Y
2

T
h
e
 
p
e
r
i
m
e
t
e
r
s
 
o
f
 
t
w
o
 
s
i
M
i
l
a
r
 
p
o
l
y
g
o
n
s
 
a
r
e

(
d
i
r
e
c
t
l
O
p
r
o
p
o
r
t
i
o
n
a
l

t
o
 
a
p
y
 
t
w
o
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
,

p
l

a
l

2
x
 
=
 
3
6
-

3
x
 
=
 
5
4
.

S
x
 
=
 
9
0
*

A
l
s
o
 
w
r
i
t
t
e
n

I
n
v
e
r
s
e
 
p
r
o
p
o
r
t
i
o
n
:

x
i

y
2

x
2

r
i

T
h
e
 
n
u
M
b
e
r
 
o
f
 
m
a
c
h
i
n
e
s
 
n
e
e
d
e
d
 
f
o
r
 
a
 
g
i
v
e
n
 
j
o
b
 
i
s
 
i
n
v
e
r
s
e
l
y
 
p
r
o
p
o
r
t
i
o
n
a
l

t
o
 
t
h
e
 
t
i
m
e
 
r
e
q
u
i
r
e
d
.

m
i

t
2

E
x
a
m
p
l
e
:

P
2

8
2

M
IN

N
IF

IE
N

D
11

11
11

11
11

11
10

t
i

1
2
1
2

I
n
 
d
i
r
e
c
t
 
p
r
o
p
o
r
t
i
o
n
,
 
a
s
 
o
n
e
 
v
a
r
i
a
b
l
e
 
i
n
c
r
e
a
s
e
s
,

t
h
e
 
r
e
l
a
t
e
d
 
v
a
t
l
a
b
l
e
 
a
l
s
o

i
n
c
r
e
a
s
e
s
,
 
a
t
 
t
h
e
 
s
a
m
e
 
r
a
t
e
.

T
h
a
t
 
i
s
,
 
i
f
 
o
n
e
 
v
a
r
i
a
b
l
e
 
d
o
U
b
l
e
s
,
 
t
h
e
 
o
t
h
e
r
 
d
o
e
s
,

e
t
c
.

I
n
 
i
n
v
e
r
s
e
 
p
r
o
p
o
r
t
i
o
n
 
a
s
 
o
n
e
 
v
a
r
i
a
b
l
e
 
i
n
c
r
e
a
s
e
s
,
 
t
h
e

o
t
h
e
r
 
d
e
c
r
e
a
s
e
s
 
a
t

t
h
e
 
s
a
m
e
 
r
a
t
e
.

T
h
a
t
 
i
s
,
 
i
f
 
o
n
e
 
v
a
r
i
a
b
l
e
 
d
o
u
b
l
e
s
,
 
t
h
e
 
o
t
h
e
r
 
i
s
 
c
u
t
 
i
n
 
h
a
l
f
,
 
e
t
c
.

P
r
o
b
l
e
m
s
 
o
f
 
t
h
i
s
 
t
y
p
e
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
i
n
 
w
h
i
c
h
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
t
o
 
d
e
c
i
d
e
 
w
h
e
t
h
e
r

h
e
 
h
a
s
 
d
i
r
e
c
t
 
o
r
 
i
n
v
e
r
s
e
 
p
r
o
p
o
r
t
i
o
n
,
 
a
n
d
 
t
h
e
n
 
w
r
i
t
e
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
w
i
t
h
 
c
o
r
r
e
c
t

s
y
0
o
l
s
.



(
c
)

S
o
l
u
t
i
o
n
 
o
f
 
p
r
o
p
o
r
t
i
o
n
s
 
b
y
 
e
x
t
r
e
m
e
s
-
m
e
a
n
s
 
r
u
l
e
:

x
l
=
 
Y
1

x
l
y
2
 
=
 
x
i
y
i

)
4
2
.

Y
2

T
h
i
s
 
t
o
p
i
c
 
s
h
o
U
l
d
 
h
a
v
e
 
b
e
e
n
 
m
a
s
t
e
r
e
d
 
i
n
 
p
r
e
v
i
o
u
s
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
t
u
d
y
,
 
b
u
t
 
a

l
i
t
t
l
e
 
r
e
v
i
e
w
 
i
s
 
u
s
u
a
l
l
y
 
n
e
e
d
e
d
.

(
d
)
 
M
e
a
n
 
p
r
o
p
o
r
t
i
o
n
a
l
:

i
f

=
 
A
 
,

a
 
i
s
 
t
h
e
 
m
e
a
n
 
P
r
o
p
o
r
t
i
o
n
a
l
 
b
e
t
w
e
e
n
 
x
 
a
n
d
 
y
;

a
y

a
2
=
 
x
y
,
 
a
n
d
 
a
 
=

s
b
i
g
7

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
m
e
a
n
 
p
r
o
p
o
r
t
i
o
n
a
l
 
b
e
t
w
e
e
n
 
3
 
a
n
d
 
2
7
.

x
2
=
8
1

x
+
 
9

11
11

11
11

11
23

11
11

11
11

11
=

E
x
a
m
p
l
e
:
 
W
i
t
e
 
i
n
 
s
y
M
b
o
l
s
:

t
h
e
 
t
a
n
g
e
n
t
 
t
o
 
a
 
c
i
r
c
l
e
 
f
r
o
m
 
a
n
 
e
x
t
e
r
n
a
l
 
p
o
i
n
t

i
s
 
t
h
e
 
m
e
a
n
 
p
r
o
p
o
r
t
i
o
n
a
l
 
b
e
t
w
e
e
n
 
t
h
e
 
e
n
t
i
r
e
 
s
e
c
a
n
t
 
a
n
d
 
t
h
e
 
e
x
t
e
r
n
a
l

s
e
g
m
e
n
t
.

s
t

t
e

R
e
l
a
t
i
o
n
s
,
 
G
r
a
p
h
s
 
o
f
 
L
i
n
e
a
r
 
E
q
u
a
t
i
o
n
s
 
i
n
 
T
w
o
 
V
a
r
i
a
b
l
e
s
:

T
i
m
e
 
-
 
1
3
 
d
a
y
s

A
.

R
e
l
a
t
i
o
n
s

H
e
r
e
 
w
e
 
a
r
e
 
s
t
u
d
y
i
n
g
 
t
h
e
 
r
e
l
a
t
i
o
n
d
h
i
p
 
b
e
t
w
e
e
n
 
q
u
a
n
t
i
t
i
e
s
;
 
a
s
 
o
n
e
 
q
u
a
n
t
i
t
y
 
v
a
r
i
e
s
,
 
t
h
e

v
a
l
u
e
 
o
f
 
o
n
e
 
o
r
 
m
o
r
e
 
q
u
a
n
t
i
t
i
e
s
 
v
a
r
i
e
s
.

1
.

W
a
y
s
 
o
f
 
e
x
p
r
e
s
s
i
n
g
 
r
e
l
a
t
i
o
n
s
:

(
a
)

S
t
a
t
e
m
e
n
t

(
b
)
 
A
l
g
e
b
r
a
i
c
 
e
x
p
r
e
s
s
i
o
n
 
f
o
r
 
t
h
e
 
s
t
a
t
e
m
e
n
t
,
 
c
a
l
l
e
d
 
a
 
f
o
r
m
u
l
a

(
c
)

T
d
b
l
e
 
(
C
o
l
l
e
c
t
i
o
n
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
)

(
d
)

G
r
a
p
h

I
f
 
t
h
e
r
e
 
a
r
e
 
t
w
o
 
v
a
r
i
a
b
l
e
s
,
 
t
h
e
 
v
a
l
u
e
 
o
f
 
o
n
e
 
i
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
v
a
l
u
e
 
a
s
s
i
g
n
e
d
 
t
o
 
t
h
e

o
t
h
e
r
.

A
 
r
e
l
a
t
i
o
n
 
i
s
 
a
 
s
e
t
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
.

-
 
3
2
 
-



E
x
a
m
p
l
e
:

t
h
e
 
l
e
n
g
t
h
 
o
f
a
 
r
e
c
t
a
n
g
l
e
 
i
s
 
t
o
 
b
e
 
t
w
i
c
e
.
t
h
e
 
w
i
d
t
h
.

1
=
 
2
w

2
.

T
r
a
n
s
l
a
t
e
 
s
t
a
t
e
m
e
n
t
s
 
t
o
 
o
p
e
n
 
s
e
n
t
e
n
c
e
s
 
(
f
o
r
m
u
l
a
s
)
.

E
x
a
m
p
l
e
:

T
o
 
f
i
n
d
 
t
h
e
 
n
u
M
b
e
r
 
o
f
 
d
e
g
r
e
e
s
 
i
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
m
e
a
s
u
r
e
s
 
o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f

a
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o
l
y
g
o
n
,
 
s
u
b
t
r
a
c
t
 
2
 
f
r
o
m
 
t
h
e
 
n
u
M
b
e
r
 
o
f
 
s
i
d
e
s
 
a
n
d
 
m
u
l
t
i
p
l
y
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e

b
y
 
1
8
0
.

D
'
=
 
(
n
-
2
)
 
1
8
0

3
.

F
o
r
m
i
n
g
 
e
q
u
a
t
i
o
n
s
 
f
r
o
m
 
t
a
b
l
e
s

E
x
a
m
p
l
e
:

1

.
1

2
5

8

0
1

2
3

.
3
3
.

W
O

O
G

O
O

F
o
r
m
 
a
n
 
e
q
u
a
t
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o
n
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o
p
e
n
 
s
e
n
t
e
n
c
e
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f
r
o
m
 
t
h
i
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t
a
b
l
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d
1

A
s
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i
n
c
r
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a
s
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b
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,
 
x
 
i
n
c
r
e
a
s
e
s
 
b
y
 
3
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o
r
 
x
 
i
n
c
r
e
a
s
e
s
 
3
 
t
i
m
e
s
 
a
s
 
f
a
s
t
 
a
s
 
y
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cr
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se

s.
T
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s 

w
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 b

e 
y 

=
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x
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 x

 =
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y 
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t x
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1 

w
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n 
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.
x 

=
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1.
T
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s 
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m
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e 

te
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ed
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h 
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d 
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Se

e 
R

at
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ro
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M
e
t
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o
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2

U
se

 th
e 
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ra
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m
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 th
e 

lin
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r 
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ea
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f
o
r
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 b
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re
S
u
b
s
t
i
t
u
t
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a
n
y
 
t
w
o
 
o
r
d
e
r
p
d
 
p
a
i
r
s
 
s
u
c
h

a
s
:
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o 
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ri
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 =
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+

 b
 w
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y 
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x

ar
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ri
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le

s,
eq
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in
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 s
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ve

d 
fo

r
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 it
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s.
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L
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2
j
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=

 m
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+
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(1
)
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+
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(2
)
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=
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m

 +
 b

Su
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ra
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 (
1)

 f
ro

m
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o 
el
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e 

b.
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)
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=
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m

 +
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 =
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=
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m

T
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:

Su
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ut
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 =
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T
h
i
s
 
m
e
t
h
o
d
 
m
a
y
 
a
p
p
e
a
r
 
l
e
n
g
t
h
y
 
b
u
t
 
i
s
 
a
c
t
u
a
l
l
y
 
e
a
s
y
 
t
o
 
u
s
e
 
i
f
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
t
h
e

gu
id

in
g 

pl
an

 f
ir

m
ly

 in
 a

dn
d:

in
 th

e 
fo

rm
ul

a 
y 

=
 im

c 
+

 b
, c

on
si

de
r 

m
 a

nd
 b

 a
s

c
o
n
s
t
a
n
t
s
,
 
x
 
a
n
d
 
y
 
a
s
 
v
a
r
i
a
b
l
e
s
;
 
f
o
r
m
 
t
w
o
 
e
q
u
a
t
i
o
n
s
,
 
s
o
l
v
e
 
f
o
r
 
a
 
a
n
d
 
b
.

B
.

Ft
m

ct
io

na
l n

ot
at

io
ns

:
y 

=
 f

(x
),

 y
 =

 F
(x

),
Y

 =
 q

x)
, y

 =
f
:

F
u
n
c
t
i
o
n
:

a
 
r
e
l
a
t
i
o
n
 
s
u
c
h
 
t
h
a
t
 
n
o
 
t
w
o
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
f
i
r
s
t
 
e
l
e
m
e
n
t
.

(
a
 
r
u
l
e
 
r
e
l
a
t
i
n
g
 
v
a
r
i
a
b
l
e
s
 
x
 
a
n
d
 
1
)

D
o
m
a
i
n
 
s
e
t
 
-
 
t
h
e
 
s
e
t
 
o
f
 
x
'
s

R
a
n
g
e
 
s
e
t
 
-
 
t
h
e
 
s
e
t
 
o
f
 
y
'
r
,

D
o
m
a
i
n

R
a
n
g
e

=
 
f
(
x
)

T
he

 s
et

 o
f 

xl
s,

 a
bs

ci
ss

as
: t

he
 d

om
ai

n 
se

t
T
h
e
 
s
e
t
 
o
f
y
l
s
,
 
o
r
d
i
n
a
t
e
s
:
.
 
t
h
e
 
r
a
n
g
e
 
s
e
t

f(
x)

 :
of

 x
;"

 o
r 

"t
he

 v
al

ue
 o

f 
th

e 
fu

nc
tio

n 
at

E
xa

m
pl

e:
 y

 =
 2

x 
- 

3.
; a

ls
o 

w
ri

tte
n 

f(
x)

 =
 2

x 
- 

3.

F
i
n
d
:

4
1
)
:

r
e
a
d
 
f
 
a
t
 
4
 
(
T
h
e
 
v
a
i
u
e
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n
 
a
t
 
4
)

f
(
x
)
 
=
 
2
x
-
 
3

f
(
4
)
 
=
 
2
(
4
)
-

.
f
(
4
)
 
=
 
5

f
(
4
)
 
=
 
5

I
n
 
t
h
e
 
p
r
e
c
e
d
i
n
g
 
e
x
a
m
p
l
e
,
 
i
f
 
t
h
e
 
d
o
m
a
i
n
 
i
s
 
t
h
e
 
s
e
t
 
o
f
 
a
l
l
 
r
e
a
l
 
n
u
m
b
e
r
s
,
 
t
h
e
 
r
a
n
g
e
 
i
s
 
a
l
s
o

t
h
e
 
s
e
t
 
o
f
 
r
e
a
l
 
n
m
i
b
e
r
s
.

B
u
t
,
 
t
h
e
 
&
m
a
i
n
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n

y 
=

2
s
 
a
l
l
 
r
e
a
l
 
n
u
m
b
e
r
s

e
x
c
e
p
t
 
1
,
 
s
i
n
c
e
 
2

=
 
2
.

x
-
1

1
-
1

0

Se
t f

or
m

 o
f 

fu
nc

tio
na

l n
at

io
n

f(
x,

y)
:

y
=

.k
x}

E
x
a
m
p
l
e
:

{
(
x
,
y
)
:

3
4

Fi
nd

 f
(4

)
f(

4)
 =

 3
(4

) 
.=

 1
2

35
 .



C
.

G
r
a
p
h
i
n
l
 
l
i
n
e
a
r
 
f
n
n
e
t
t
o
n
s

7
S
e
t
 
y
 
=
 
t
o
 
t
h
e
 
r
a
n
g
e
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n

4
M
a
k
e
 
a
 
t
a
b
l
e
 
o
f
 
3
 
o
r
 
m
o
r
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s

D
r
a
w
 
x
 
a
n
d
 
y
.
.
.
a
x
e
s

4
.

P
l
o
t
 
p
o
i
n
t
s

5
,

D
r
a
w
 
a
 
s
t
r
a
i
g
h
t
 
l
i
n
e
 
t
h
r
o
u
g
h
 
p
o
i
n
t
s
.

E
x
a
m
p
l
e
:

G
r
a
p
h
 
t
h
e
 
f
u
n
c
t
i
o
n
 
3
x
 
-
 
2
.

1
6

0
1

-
2

**
S.

-4
4

3
` 

I

D
.

S
l
o
p
e
s
 
o
f
 
l
i
n
e
s
:

1
.
 
S
l
o
l
i
s
.
 
=
r
i
s
e

r
u
n

2
.

Y
1

a
'

Y
2

=
 
m

x
l

a
"

x
2

o
r

Y
l
 
'
 
Y
.
)

=
m
(
x
i
 
'
 
x
2
)

6c
21

Y
2)



4

2
S
l
o
p
e
 
o
f
 
l
i
n
e

e
q
u
a
l
s
 
r
i
s
e
 
=
 
2
 
=
 
1

r
u
n

4
2

E
x
a
m
p
l
e
:

G
i
v
e
n
 
t
h
e
 
l
i
m
e
 
I
'
 
t
h
r
o
u
g
h
 
p
o
i
n
t
s
 
(
1
,
2
)
 
a
n
d
 
(
4
,
-
1
)
,

f
i
n
d
 
t
h
e
 
s
l
o
p
e
 
o
f
 
V
.

S
l
o
p
e
 
o
f
 
l
i
n
e
 
l
'
 
=

(
1
,
2
)

2
-

I
-
1

,
=
3
 
=
 
-
1

a,
3

(4
,-

1)

I
n
 
w
r
i
t
i
n
g
 
t
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
t
h
e
 
s
l
o
p
e
;

Y
l

Y
2

,
s
p
e
c
i
a
l
 
c
o
m
m
e
n
t
 
s
h
o
u
l
d

b
e
 
m
a
d
e
 
o
n

'
x
2

Y
 
*
 
Y
-

t
h
e
 
f
a
c
t
 
t
h
a
t
 
t
h
i
s
 
c
o
u
l
d
 
j
u
s
t
 
a
s
 
w
e
l
l
 
b
e
 
w
r
i
t
t
e
n

2
I

s
i
n
c
e
 
t
h
e
 
s
l
o
p
e
 
i
s
 
"
t
h
e

x
2

1
1

d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
h
e
 
y
l
s
 
d
i
v
i
d
e
d
 
b
y
 
t
h
e
 
c
l
i
f
f
e
r
e
n
c
e

i
n
 
t
h
e
 
x
t
s
.

I
t
 
i
s
 
i
m
p
o
r
t
a
n
t
 
t
h
a
t

t
h
e
 
o
r
d
e
r
 
b
e
 
t
h
e
 
s
a
m
e
 
i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
a
n
d
 
t
h
e

d
e
n
o
m
i
n
a
t
o
r
:

i
f
y

o
f
 
f
i
r
s
t
 
p
o
i
n
t

m
i
n
u
s
 
y
 
o
f
 
s
e
c
o
n
d
 
p
o
i
n
t
,
 
t
h
e
n
 
x
 
o
f
 
f
i
r
s
t
 
p
o
i
n
t
 
m
i
n
u
s
.
 
x

o
f
 
s
e
c
o
n
d

p
o
i
n
t
,
 
o
r
 
v
i
c
e

v
e
r
s
e
.

3
.

S
l
o
p
e
 
e
q
u
a
l
s
 
a
v
e
r
a
g
e
 
r
a
t
e

o
f
 
c
h
a
n
g
e
 
o
f
 
y
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
x
.



l
r

A
s
 
x
 
i
n
c
r
e
a
s
e
s
 
b
y

o
n
e
,
 
y
 
i
s
 
i
n
c
r
e
a
s
i
n
g
 
b
y
 
2
 
o
r
 
t
w
i
c
e
 
a
s
 
f
a
s
t
 
a
s

x
.

S
i
n
c
e

t
h
e
 
s
l
o
p
e
 
=
 
t
h
e
 
i
n
c
r
e
a
s
e
 
i
n

y
.

,
i
t
 
e
q
u
a
l
s
 
t
h
e
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f

y
 
w
i
t
h

i
n
c
r
e
a
s
e
 
i
n
 
x

r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
c
h
a
n
g
e
 
i
n
 
x
.

4
.
 
P
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
s
l
o
p
e
s

(
1
)

1

(
2
)

p
o
s
i
t
i
v
e

n
e
g
a
t
i
v
e

s
l
o
p
e

s
l
o
p
e



S
i
n
c
e
 
t
h
e
 
s
l
o
p
e
 
=

/
2
_
.
-
s
t

o
r
 
y

i
n
c
r
e
a
s
e

i
f
 
b
o
t
h
 
x
 
a
n
d
 
y
 
a
r
e
 
p
o
s
i
t
i
v
e
,

r
u
n

x
 
i
n
c
r
e
a
s
e

(
r
e
s
u
l
t
i
n
g
 
i
n
 
a
 
p
o
s
i
t
i
v
e
 
s
l
o
p
e
)
 
t
h
e
 
l
i
n
e
 
w
i
l
l
 
r
i
s
e
 
t
o
 
t
h
e
 
r
i
g
h
t
 
a
s
 
x

i
n
c
r
e
a
s
e
s
.

I
f
 
y
 
d
e
c
r
e
a
s
e
s
 
w
h
i
l
e

x
 
i
n
c
r
e
a
s
e
s
 
(
r
e
s
u
l
t
i
n
g
 
i
n
 
a
n
e
g
a
t
i
v
e

s
l
o
p
e
)
 
t
h
e
 
l
i
n
e
 
w
i
l
l
 
f
a
l
l
 
t
o
w
a
r
d
 
t
h
e
 
r
i
g
h
t
 
a
s

x
 
i
n
c
r
e
a
s
e
s
.

S
.

Z
e
r
o
 
s
l
o
p
e
 
a
n
d
 
s
l
o
p
e
 
u
n
d
e
f
i
n
e
d

I
f
 
t
h
e
 
s
l
o
p
e
 
o
f
 
a
 
l
i
n
e
 
i
s
 
z
e
r
o
,
 
Y
1

Y
2

=
 
0
9

a
n
d
 
y
l
 
-
 
y
2
 
m
u
s
t
 
=
 
0
 
o
r
 
y
l
 
=
 
y
2
.

x
l

x
2

D
r
a
w
i
n
g
 
a
 
l
i
n
e
 
t
h
r
o
u
g
h
 
y
l
 
a
n
d
 
y
2
 
w
e

h
a
v
e
 
a
 
h
o
r
i
z
o
n
t
a
l
 
l
i
n
e
i
l
 
t
o
 
t
h
e
 
x
-
a
x
i
s
.

x
2
 
-
 
x
2

s
l
o
p
e
 
u
n
d
e
f
i
n
e
d

-
3
9
 
-



I
f
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
i
n
 
x
'
s
 
o
f
l
i
n
e
-
e
i
s
 
z
e
r
o
.
(
o
r
x
 
i
s
 
c
o
n
s
t
a
n
t
,
 
a
s
 
y
 
v
a
r
i
e
s
)
,

l
i
n
e
-
A
E
i
s
 
v
e
r
t
i
c
a
l
,
 
1
1
 
t
o
 
t
h
e
 
y
-
a
x
i
s
.

S
i
n
c
e
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
o
f
 
t
h
e
 
a
b
o
v
e

f
r
a
c
t
i
o
n
 
i
s
 
z
e
r
o
,
 
i
t
 
i
s
 
u
n
d
e
f
i
n
e
d
.

6
.

S
l
o
p
e
s
 
o
f
 
p
a
r
a
l
l
e
l
 
a
n
d
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s

P
a
r
a
l
l
e
l
 
l
i
n
e
s
 
O
b
v
i
o
u
s
l
y
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
s
l
o
p
e
.

l
i
n
e
s
 
h
a
v
e
 
s
l
o
p
e
s
 
t
h
a
t

a
r
e
 
t
h
e
 
n
e
g
a
t
i
v
e
 
r
e
c
i
p
r
o
c
a
l
s
 
o
f

e
a
c
h
 
o
t
h
e
r
.

D
e
m
o
n
s
t
r
a
t
i
o
n
,
 
o
n
 
g
r
a
p
h
 
b
o
a
r
d
.

S
l
o
p
e
 
o
f
 
A
B
 
=
 
2 1

S
l
o
p
e
 
o
f
 
B
C
 
=

2

T
h
i
s
 
i
s
 
n
o
 
p
r
o
o
f
,
 
b
u
t
 
i
t
 
i
l
l
u
s
t
r
a
t
e
s
 
o
n
e
 
c
a
s
e
 
o
f

p
r
o
o
f
 
c
a
n
 
e
a
s
i
l
y
 
b
e
 
d
o
n
e
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
s
i
m
i
l
a
r

h
y
p
o
t
e
n
u
s
e
 
o
f
 
a
 
r
i
g
h
t
A
d
i
v
i
d
e
s
 
t
h
e
A
i
n
t
o
 
t
w
o

t
o
 
t
h
e
 
g
i
v
e
n
A
,
 
a
n
d
 
s
i
m
i
l
a
r
 
t
o
 
e
a
c
h
 
o
t
h
e
r
.

p
e
r
p
e
n
d
i
c
u
l
a
r
i
t
y
.

T
h
e

a
n
g
l
e
s
.

(
T
h
e
L
L
 
o
n
 
t
h
e

1
e
a
c
h
 
o
n
e
 
s
i
m
i
l
a
r

E
.

W
i
t
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
a
 
l
i
n
e
 
a
n
d
 
g
r
a
p
h
i
n
g

t
h
e
 
l
i
n
e
.

1
.

G
i
v
e
n
 
t
h
e
 
s
l
o
p
e
,
 
m
,
 
a
n
d
 
t
h
e
 
y
-
i
n
t
e
r
c
e
p
t
 
b
.

y
 
=
 
m
x
 
+
 
b

(
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
u
l
a
)

y
 
=
 
m
x
 
+
 
b
,
 
t
h
e
 
e
q
u
a
t
i
o
n

o
f
 
a
 
l
i
n
e
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
s
l
o
p
e
,
 
m
 
a
n
d
 
t
h
e
y
-
i
n
t
e
r
c
e
p
t
,
 
b
,

d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
o
r
d
i
n
a
t
e
 
o
r
 
t
h
e
 
p
o
i
n
t
 
a
t

W
h
i
c
h
-
t
h
e
 
l
i
n
e
 
c
r
o
s
s
e
s
 
t
h
e
 
y
-
a
x
i
s
.

W
h
e
n

b
 
=
 
0
,
 
y
 
=
 
m
x
,
 
o
r
 
m

t
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
t
h
e
 
s
l
o
p
e
 
o
f
 
t
h
e
 
l
i
n
e
.

W
h
e
n
 
x
 
=
 
0
,
 
y
 
=
b
,
;
,
b
 
i
s
 
t
h
e
 
o
r
d
i
n
a
t
e
v
a
l
u
e
 
o
f
t
h
e
 
y
-
i
n
t
e
r
c
e
p
t
,
 
s
i
n
c
e
 
i
t
s

a
b
s
c
i
s
s
a
 
i
s
 
0
,
 
o
r
d
i
n
a
t
e
 
=
b
.

-
4
0
-



E
x
a
m
p
l
e
:

W
r
i
t
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
a
 
l
i
n
e
,
 
g
i
v
e
n
 
t
h
e
 
s
l
o
p
e
 
=

t
h
e
 
y
-
i
n
t
e
r
c
e
p
t
 
=
 
2
.

3

y
 
=
 
m
x
 
+
 
b

Y
 
=

+
 
2
,
 
o
r
 
S
y
 
=
 
-
2
x
 
4
-
 
6
 
o
r
 
2
x
 
+
 
S
y
 
=
 
6

T
h
e
 
f
o
r
m
u
l
a
 
y
 
=
 
m
x
 
+
 
b

i
s
 
f
u
n
d
a
m
e
n
t
a
l
 
t
o
 
t
h
e
 
w
o
r
k
 
w
i
t
h
 
s
l
o
p
e
s
 
o
f
 
l
i
n
e
s
;
 
t
h
e

s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
a
c
q
u
i
r
e
 
a
 
f
i
r
m
 
g
r
a
s
p
 
o
f
 
i
t
s
 
m
e
a
n
i
n
g
 
a
n
d
 
a
p
p
l
i
c
a
t
i
o
n
.

G
r
a
p
h
i
n
g

t
h
e
 
a
b
o
v
e
 
p
r
o
b
l
e
m
,
 
w
h
e
r
e
 
m
 
=
 
:
1

a
n
d
 
b
 
=
 
2
:

(
a
)

L
o
c
a
t
e
 
t
h
e
 
y
-
i
n
t
e
r
c
e
p
t
,
 
2
.

S
i
n
c
e
 
t
h
e
 
s
l
o
p
e
 
i
s
.
1

3
 
t
o
 
t
h
e
 
p
o
i
n
t
 
(
3
,
9
)
.

2
o
r

-
=

r
i
s
e

m
o
v
e
 
d
o
w
n
 
2
 
u
n
i
t
s
,
 
o
v
e
r
 
t
o
 
t
h
e
 
r
i
g
h
t

3
I

D
r
a
w
 
l
i
n
e
 
t
h
r
o
u
g
h
 
(
3
,
9
)

b
 
=
 
(
0
,
2
)

I.

2
.

G
i
v
e
n
 
t
h
e
 
s
l
o
p
e
,
 
m
,
 
a
n
d
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
(
x
i
,
 
y
1
)
 
o
f
 
a
n
y
 
p
o
i
n
t
 
o
n
 
t
h
e
 
l
i
n
e
,

Y
Y
I

X
X

l
-
 
m
 
o
r
 
y

y
 
=
 
m
(
x

x
1
)

E
x
a
m
p
l
e
:

W
r
i
t
e
 
t
h
e
 
e
q
u
a
t
i
o
n

a
n
d
 
d
r
a
w
 
t
h
e
 
g
r
a
p
h
 
o
f
 
a
 
l
i
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
p
o
i
n
t

P
 
(
4
,
 
-
1
)
 
a
n
d
 
h
a
v
i
n
g
 
t
h
e
 
s
l
o
p
e
,
 
3
.

Y
Y
1

=
 N

Z
y

(
a
)

x
 
-
 
4

"

y
 
+
 
1
 
=
 
S
x
 
-
 
1
2
,

o
r
 
S
x

y
 
=
 
1
3



G
r
a
p
h
:

P
l
o
t
 
t
h
e
 
p
o
i
n
t
 
P
 
(
4
,
-
1
)

S
i
n
c
e
 
t
h
e
 
s
l
o
p
e
 
=
 
3
 
o
r

=
t
h
e
 
c
h
a
n
g
e
 
i
n
y

a
e
-
C
l
i
a
n
g
e
 
i
n
 
x

LI
F
r
o
m
 
p
o
i
n
t
 
P
s
 
m
o
v
e
u
p
 
3
 
u
n
i
t
s
 
a
n
d
 
o
v
e
r
 
t
o
 
t
h
e
 
r
i
g
h
t
 
1
,
 
l
o
c
a
t
i
n
g

p
o
i
n
t
 
Q
.

D
r
a
w
 
P
g
.

N
o
t
e
:

W
h
e
n
 
a
 
l
i
n
e
 
i
s
 
r
e
q
u
i
r
e
d
 
t
o
p
a
s
s

t
h
r
o
u
g
h
 
a
 
c
e
r
t
a
i
n
 
p
o
i
n
t
,
 
a
 
f
i
n
a
l
 
c
h
e
c
k
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
t
o
 
s
e
e

t
h
a
t
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
p
o
i
n
t
 
s
a
t
i
s
f
y
 
t
h
e

e
q
u
a
t
i
o
n
 
o
f

t
h
e
 
l
i
n
e
: C
h
e
d
c
 
(
4
s
-
1
)
 
i
n
 
3
x
 
-

y
 
=
 
1
3

3
(
4
)

-
 
(
-
1
)
=
1
3

1
2
 
+
 
1
=
1
3

1
3

=
1
3

3
.

G
i
v
e
n
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
a
n
y
 
t
w
o
 
p
o
i
n
t
s
 
(
x
l
,
 
y
i
)
 
a
n
d
 
(
x
2
,
 
y
2
)
,
 
w
r
i
t
e
 
t
h
e

e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
l
i
n
e
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
t
w
o
 
p
o
i
n
t
s
;

(
4
c



E
x
a
m
p
l
e
:

W
r
i
t
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
l
i
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
p
o
i
n
t
s

A
(
2
,
4
)
 
a
n
d
 
8
(
4
,
 
1
)

S
t
u
d
e
n
t
s
 
w
i
l
l
 
u
s
u
a
l
l
y
 
h
a
v
e
 
m
o
r
e
.
s
u
c
c
e
s
s
 
w
i
t
h
 
t
h
i
s
 
t
y
p
e
 
o
f
 
p
r
o
b
l
e
m
 
i
f
 
t
h
e
y

u
s
e
 
t
h
e

p
o
i
n
t
 
s
l
o
p
e
 
f
o
r
m
u
l
a
 
(
a
)
 
r
a
t
h
e
r
 
t
h
a
n
 
t
h
e
 
e
x
p
a
n
d
e
d
 
t
w
o
-
p
o
i
n
t
 
f
o
r
m
u
l
a
 
(
b
)
.

(
a
)
 
Y x

x
l

F
i
r
s
t
,
.
 
f
i
n
d
 
t
h
e
 
s
l
o
p
e
:
 
'
y
-
 
y
l
 
=
 
m

x
x
l

1
-
 
4

-
3

=
 
m
 
=

o
r

3
/
5

-
3
 
-
 
2

(
b
)
 
Y

Y
i

=
Y
i

Y
2

(
t
w
o
-
p
o
i
n
t
 
f
o
r
m
u
l
a
)

x
 
-
 
x
i

L
e
t
 
C
(
x
,
y
)
 
b
e
 
a
n
o
t
h
e
r
 
p
o
i
n
t
 
o
n
 
t
h
e
 
r
e
q
u
i
r
e
d
 
l
i
n
e
;
 
t
h
e
n
,
 
u
s
i
n
g
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s

o
f
 
e
i
t
h
e
r
 
p
o
i
n
t
,
 
s
a
y
: A
 
(
2
,
4
)
,

Y
.
=
.
4
.
:
=

13
_

o
r
 
S
y
 
.
 
2
0
 
=
 
3
x
 
.
 
6
,
 
o
r
 
3
x
 
-
 
S
y
 
=
 
1
4

x
 
-
 
2

5

C
h
e
d
k
:

A
 
(
2
,
4
)

B
 
(
-
3
,
1
)

T
h
e
 
d
e
r
i
v
a
t
i
o
n
 
o
f
 
t
h
e
 
o
t
h
e
r
 
.
f
o
r
m
u
l
a
s
 
s
h
o
u
l
d
 
b
e
 
e
m
p
h
a
s
i
z
e
d
.

P
(
x
,
y
)

F
.

D
e
r
i
v
a
t
i
o
n
 
o
f
 
o
t
h
e
r
 
f
o
r
m
u
l
a
s

R
0
c
2
a
2

O
x
v
y
i
)

1
 
Y
'
T
1

I
.

Y
1

Y
2

>
 
6

-
 
2
0
 
=
 
-
1
4

>
 
9

-
 
5

=
 
-
3
.
4



T
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
P
 
a
n
d
 
Q
 
a
r
e
 
g
i
v
e
n
,
 
t
h
e
s
e
 
a
r
e
 
a
l
l
 
c
o
n
s
t
a
n
t
s
.

P
o
i
n
t
 
P
 
i
s
 
a
n
y

p
o
i
n
t
 
o
n
 
t
h
e
 
l
i
n
e
,
 
p
l
a
c
e
d
 
a
t
 
r
a
n
d
o
m
.

S
i
n
c
e

t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
P
 
a
r
e
 
n
o
t
 
y
e
t

k
n
o
w
n
,
 
t
h
e
y
 
a
r
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
t
h
e
 
v
a
r
i
a
b
l
e
s

x
a
n
d
 
y
.

S
i
n
c
e
 
a
l
l
 
p
a
r
t
s
 
o
f

t
h
i
s
 
s
t
r
a
i
g
h
t
 
l
i
n
e
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
s
l
o
p
e
;
T
r
e
s
l
o
p
e
 
o
f
 
R
Q
 
=
 
t
h
e
 
s
l
o
p
e
 
o
f
 
P
Q
.

Y
1

Y
2

_
Y

Y
l

9
t
h
e
 
t
w
o
 
p
o
i
n
t
 
f
o
r
m
u
l
a
.

x
i
 
-
 
x
2

x
 
-
 
x
l

A
t
 
b
e
s
t
,
 
h
o
w
e
v
e
r
,
 
t
h
e
 
t
w
o
-
p
o
i
n
t
 
f
o
r
m
u
l
a
 
i
s
 
m
o
r
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
r
e
m
e
m
b
e
r

a
n
d
 
t
o
 
u
s
e
;

s
t
u
d
e
n
t
s
 
a
t
 
t
h
i
s
 
l
e
v
e
l
 
u
s
u
a
l
l
y
 
h
a
v
e
 
m
o
r
e
 
s
u
c
c
e
s
s
 
w
i
t
h
 
t
h
e
 
p
o
i
n
t
-
s
l
o
p
e

f
o
r
m
u
l
a
,

u
s
e
d
 
t
w
i
c
e
,
 
a
s
 
i
n
 
t
h
e
 
a
b
o
v
e
 
e
x
a
m
p
l
e
.

G
.

F
i
n
d
i
n
g
 
t
h
e
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
g
i
v
e
n
 
p
o
i
n
t
s
:

D
 
=
 
(
x
1
 
-

x
2
)
2

+
-
y
2
)
2

J
P

(
c
l
,
 
Y
1
 
)

I

Y
1
 
-
 
y
2

;

Q
 
(
x
2

'
y
2
 
)

B
y
 
t
h
e
 
P
y
t
h
a
t
c
p
m
a
n
 
T
h
e
w
e
i
n
,

2
2

T
A
I
'
2

(
x
1

x
2
)

+
 
(
Y
1

Y
2
 
)

I
)

=
N
s
1

3
1
E
2
 
)

-
.

)

1
.

F
i
n
d
i
n
g
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
m
i
d
p
o
i
n
t
 
o
f
 
a
 
g
i
v
e
n
 
l
i
n
e
 
s
e
g
m
e
n
t
.



P
6
c
1
,
Y
1
)

1
+
Y

Q
6
E
2
,

)
1
2

1

A
IM

M
I. 

M
IL

*

T
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
m
i
d
p
o
i
n
t
 
=
 
x
1
 
4
.
 
x
2

e
Y
1

Y
2

2
S
i
n
c
e
 
p
o
i
n
t
 
M
 
i
s
 
t
h
e
 
m
i
d
p
o
i
n
t
 
o
f
 
l
i
n
e
 
p
o
,
 
f
h
e
 
a
b
s
c
i
s
s
a
 
o
f
 
M
-
i
s
x
2
 
+

.
x
2
)

a
n
d
 
t
h
e
 
o
r
d
i
n
a
t
e
 
o
f
 
M
 
i
s

y
2
.
 
+
 
l
i
(
y
1

Y
z
)
.

V
I
.

S
y
s
t
e
m
s
 
o
f
 
L
i
n
e
a
r
 
O
p
e
n
 
S
e
n
t
e
n
c
e
s

A
.

S
o
l
u
t
i
o
n
 
o
f
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s

E
x
a
m
p
l
e
:

S
o
l
v
e
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
e
q
u
a
t
i
o
n
s

(
L
)

2
x
 
+
 
3
y
 
=
 
5

M
u
l
t
i
p
l
y
 
b
y
 
5

(
2
)

5
x
 
-
 
2
y
 
=
 
2

M
u
l
t
i
p
l
y
 
b
y
 
-
2

1
.

A
d
d
i
t
i
o
n
-
s
u
b
t
r
a
c
t
i
o
n
 
m
e
t
h
o
d

T
O
 
e
l
i
m
i
n
a
t
e
 
x
,
 
m
u
l
t
i
p
l
y
 
e
q
u
a
t
i
o
n

(
1
)

b
y
 
5
,
 
e
q
u
a
t
i
o
n
 
(
2
)
 
b
y
 
-
2
;
 
a
n
d
 
a
d
d
:

(
1
)

1
0
x
 
+
 
l
S
y
=
2
5

(
2
)
 
1
.
1
9
2
s
.
±
_
k
a
.
.
.
.
.
1

(
3
)

1
9
y
 
=
 
2
1
'
 
o
r
 
y

=
14

:



T
o
 
f
i
n
d
 
t
h
e
 
s
o
l
u
t
i
o
n
 
f
o
r
 
x
,
 
o
n
e

c
a
n
 
s
u
b
s
t
i
t
u
t
e
 
t
h
e
 
v
a
l
u
e
 
o
f
 
y

t
h
e
 
e
q
u
a
t
i
o
n
s
,
 
o
r
 
e
l
i
m
i
n
a
t
e
 
y
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
s

i
n
 
t
h
e

w
h
i
c
h
 
x
 
w
a
s
 
e
l
i
m
i
n
a
t
e
d
 
a
b
o
v
e
.

B
y
 
e
i
t
h
e
r
 
m
e
t
h
o
d
,
 
x
 
=
 
1
6
/
1
9
.

c
h
e
d
k
i
n
g
 
e
a
c
h
 
e
q
u
a
t
i
o
n
 
i
s
 
o
f
 
e
x
t
r
e
m
e
 
i
m
p
o
r
t
a
n
c
e
.

2
(
1
6

1
9

1
6
)

V
V

.

5

=
 
2

3
2

6
3

9
5

-
1
9 3
8

-
2

8
0
,

1
-
§

4
2

2
.

S
u
b
s
t
i
t
u
t
i
o
n
 
m
e
t
h
o
d

2
1

,
i
n
 
o
n
e
 
o
f

s
a
m
e
 
w
a
y
 
i
n

T
h
e
 
h
a
b
i
t
 
o
f

I
t
 
i
s
 
o
f
t
e
n
 
d
i
f
f
i
c
u
l
t
 
a
t
 
f
i
r
s
t
 
t
o
 
g
e
t
 
s
t
u
d
e
n
t
s
 
t
o
 
u
s
e

t
h
e
 
s
u
b
s
t
i
t
u
t
i
o
n
 
m
e
t
h
o
d
,

b
u
t
 
w
h
e
n
 
t
h
e
 
s
t
u
d
e
n
t
 
g
a
i
n
s
 
a
 
d
e
g
r
e
e
 
o
f
 
f
a
c
i
l
i
t
y
 
t
h
r
o
u
g
h
 
p
r
a
c
t
i
c
e
,

h
e
 
s
h
o
u
l
d

t
u
r
n
 
t
o
 
t
h
e
 
s
u
b
s
t
i
t
u
t
i
o
n
 
m
e
t
h
o
d
 
n
a
t
u
r
a
l
l
y
,

w
h
e
n
 
i
t
 
i
s
 
a
p
p
r
o
p
r
i
a
t
e
 
(
i
.
e
.
,

i
f
 
a
 
s
i
m
p
l
e
 
n
o
n
-
f
r
a
c
t
i
o
n
a
l
 
s
u
b
s
t
i
t
u
t
i
o
n
 
c
a
n
b
e
 
m
a
d
e
)
.

E
x
a
m
p
l
e
:

(
1
)

S
o
l
v
e
 
t
h
e
 
s
y
s
t
e
m
 
x
 
+
 
3
y
 
=
 
1
0

y
 
=

8

x
 
+
 
3
(
8
)
 
=
 
1
0

x
 
=
 
-
1
4

(
2
)

S
o
l
v
e
 
t
h
e
 
s
y
s
t
e
m

(
a
)
 
x
 
-
 
2
y
 
=
 
9

(
b
)
 
3
x
 
+
 
y
 
=
 
1
3

I
n
 
e
q
u
a
t
i
o
n
 
(
a
)

x
 
=
 
9
 
+
 
2
y

I
n
 
e
q
u
a
t
i
o
n
 
(
b
)

3
(
9
 
+
 
2
y
)
 
+
 
y
 
=
 
1
3

2
7
 
+
 
6
y
 
+
 
y

=
 
1
3

7
y

=
 
-
1
4

y
 
=
 
-
2
,

x
 
=
 
5



3
.

D
e
t
e
r
m
i
n
a
n
t
 
m
e
t
h
o
d
 
(
l
a
t
e
r
)

T
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
m
e
t
h
o
d
 
o
f
 
s
o
l
v
i
n
g
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
m
a
y
 
b
e
 
a
p
p
r
o
a
c
h
e
d
 
n
o
w
 
o
r

l
a
t
e
r
 
i
n
 
t
h
e
 
y
e
a
r
.

I
t
 
i
s
 
w
e
l
l
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
p
r
o
f
i
c
i
e
n
t
 
w
i
t
h
 
t
h
e

e
l
e
m
e
n
t
a
r
y
 
m
e
t
h
o
d
s
(
U
n
i
t
 
V
T
,
 
A
-
1
 
a
n
d
 
A
-
2
)
 
b
e
f
o
r
e
 
u
s
i
n
g
 
a
 
c
o
n
d
e
n
s
e
d
,
 
s
h
o
r
t
-

c
u
t
 
o
p
e
r
a
t
i
o
n
.

4
.

G
r
a
p
h
i
c
 
m
e
t
h
o
d

T
h
e
 
g
r
a
p
h
i
c
 
m
e
t
h
o
d
 
i
s
 
n
o
t
 
u
s
u
a
l
l
y
 
a
 
p
r
a
c
t
i
c
a
l
 
o
n
e
 
b
e
c
a
u
s
e
 
o
f
 
t
h
e
 
t
i
m
e
 
i
n
v
o
l
v
e
d
.

H
o
w
e
v
e
r
,
 
g
r
a
p
h
s
 
s
h
o
u
l
d
 
f
r
e
q
u
e
n
t
l
y
 
b
e
 
u
s
e
d
 
a
s
 
i
l
l
u
s
t
r
a
t
i
o
n
s
.

5
.

S
o
l
u
t
i
o
n
 
s
e
t
s

(
a
)

D
e
p
e
n
d
e
n
t
 
a
n
d
 
I
n
d
e
p
e
n
d
e
n
t
 
E
q
m
t
i
o
n
s
;
 
n
u
l
l
 
s
e
t
,
 
f
i
n
i
t
e
 
s
e
t
,
 
i
n
f
i
n
i
t
e
 
s
e
t
.

E
x
a
m
p
l
e
:

D
e
p
e
n
d
e
n
t
 
(
a
r
 
e
q
u
i
v
a
l
e
n
t
)
 
e
q
u
a
t
i
o
n
s

x
 
+
 
3
y
 
=
 
8

2
x
 
+
 
6
y
 
=
 
1
6

T
h
e
 
g
r
a
p
h
s
 
o
f
 
t
h
e
s
e
 
a
r
e
 
t
h
e
 
s
a
m
e
,
 
t
h
e
 
s
o
l
u
t
i
o
n
 
i
s
 
t
h
e
 
i
n
f
i
n
i
t
e
 
s
e
t

o
f
 
n
u
m
b
e
r
s
.

I
n
d
e
p
e
n
d
e
n
t
 
e
q
u
a
t
i
o
n
s
 
a
r
e
 
n
o
t
 
e
q
u
i
v
a
l
e
n
t
;
 
t
h
e
i
r
 
g
r
a
p
h
s

a
r
e
 
e
i
t
h
e
r
 
p
a
r
a
l
l
e
l
 
o
r

i
n
t
e
r
s
e
c
t
i
n
g
.

(
b
)

C
o
n
s
i
s
t
e
n
t
 
a
n
d
 
I
n
c
o
n
s
i
s
t
e
n
t
 
E
q
u
a
t
i
o
n
s

C
o
n
s
i
s
t
e
n
t
 
e
q
u
a
t
i
o
n
s
 
m
u
s
t
 
h
a
v
e
 
a
t
 
l
e
a
s
t
 
o
n
e
 
p
o
i
n
t
 
i
n
 
c
o
m
m
o
n
.

(
1
)

E
q
u
i
v
a
l
e
n
t
 
e
q
u
a
t
i
o
n
s
 
a
r
e
 
c
o
n
s
i
s
t
e
n
t
.

(
2
)

E
q
u
a
t
i
o
n
s
 
w
i
t
h
 
o
n
e
 
s
o
l
u
t
i
o
n
 
p
a
i
r
 
a
r
e
 
c
o
n
s
i
s
t
e
n
t
,
 
i
n
d
e
p
e
n
d
e
n
t
,

a
n
d
 
t
h
e
i
r
 
g
r
a
p
h
s
 
i
n
t
e
r
s
e
c
t
 
i
n
 
o
n
e
 
p
o
i
n
t
.

-
 
4
7
 
-



I
n
c
o
n
s
i
s
t
e
n
t
 
e
q
u
a
t
i
o
n
s
 
h
a
v
e
 
n
o
 
c
o
m
m
o
n
 
s
o
l
u
t
i
o
n
s
,
 
a
n
d
 
t
h
e
i
r

g
r
a
p
h
s

a
r
e
 
p
a
r
a
l
l
e
l
 
l
i
n
e
s
.

3
.

S
o
l
u
t
i
o
n
 
o
f
 
3
 
e
q
u
a
t
i
o
n
s
 
i
n
 
3
 
v
a
r
i
a
b
l
e
s

1
.

A
d
d
i
t
i
o
n
,
 
s
u
b
t
r
a
c
t
i
o
n
,
 
s
u
b
s
t
i
t
u
t
i
o
n
 
m
e
t
h
o
d
.

T
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
3
 
e
q
u
a
t
i
o
n
s
 
i
n
 
3
 
v
a
r
i
d
b
l
e
s

c
a
n
 
d
o
 
m
u
c
h
 
t
o
 
d
e
v
e
l
o
p
 
a
l
g
e
b
r
a
i
c
 
i
n
g
e
n
u
i
t
y

i
n
 
t
h
e
 
s
t
u
d
e
n
t
.

T
h
e
r
e
 
a
r
e
 
a
l
m
o
s
t
 
a
l
w
a
y
s
 
s
e
v
e
r
a
l
 
c
h
o
i
c
e
s
 
o
f
 
a
p
p
r
o
a
c
h

o
p
e
n
 
t
o
 
h
i
m
,

b
u
t
 
h
i
s
 
g
u
i
d
i
n
g
 
p
r
i
n
c
i
p
l
e
 
r
e
m
a
i
n
s
:

r
e
d
u
c
e
 
t
h
e
 
p
r
o
b
l
e
m
 
t
o
 
t
w
o
 
e
q
u
a
t
i
o
n
s
 
i
n
 
t
h
e

s
a
m
e

t
w
o
 
v
a
r
i
a
b
l
e
s
.

A
f
t
e
r
 
s
o
l
v
i
n
g
 
f
o
r
 
t
h
e
s
e
 
t
w
o
 
h
e

c
a
n
 
t
h
e
n
,
 
b
y
 
s
u
g
s
t
i
t
u
t
i
o
n
,
 
o
b
t
a
i
n
 
t
h
e

s
o
l
u
t
i
o
n
 
v
a
l
u
e
 
o
f
 
t
h
e
 
t
h
i
r
d
 
v
a
r
i
a
b
l
e
.

I
f
 
o
n
e
 
o
r
 
m
o
r
e
 
o
f
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
s
 
h
a
s

o
n
l
y
 
t
w
o
 
v
a
r
i
a
b
l
e
s
,
 
t
h
e
 
p
a
t
t
e
r
n
 
i
s
 
s
e
t
 
f
o
r
 
p
r
o
d
u
c
i
n
g

a
 
s
e
c
o
n
d
 
e
q
u
a
t
i
o
n
 
i
n
 
t
h
e
 
s
a
m
e

t
w
o
 
v
a
r
i
a
b
l
e
s
,
 
f
r
o
m
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
e
q
u
a
t
i
o
n
s
.

I
f
 
a
l
l
 
t
h
r
e
e
 
e
q
u
a
t
i
o
n
s
 
h
a
v
e
 
a
l
l
 
t
h
r
e
e
 
v
a
r
i
a
b
l
e
s
,
 
t
h
e

s
a
m
e
 
v
a
r
i
a
b
l
e
 
s
h
o
u
l
d
 
b
e

e
l
i
m
i
n
a
t
e
d
 
f
r
o
m
 
2
 
d
i
f
f
e
r
e
n
t
 
p
a
i
r
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
(
1

&
 
2
,
 
1
 
&
 
3
,
 
2
 
&
 
3
)
.

T
h
i
s
 
w
i
l
/
 
y
i
e
l
d
 
t
h
e
 
n
e
e
d
e
d
 
2
 
e
q
u
a
t
i
o
n
s
 
i
n
 
t
h
e

s
a
m
e
 
2
 
v
a
r
i
a
b
l
e
s
;
 
a
f
t
e
r
 
s
o
l
v
i
n
g

t
h
e
s
e
,
 
t
h
e
.
s
t
u
d
e
n
t
 
c
a
n
 
p
r
o
c
e
e
d
 
b
y
 
a
p
p
r
o
p
r
i
a
t
e
 
s
u
b
s
t
i
t
u
t
i
o
n
s

t
o
 
f
i
n
d
 
t
h
e
 
s
o
l
u
t
i
o
n

v
a
l
u
e
 
o
f
 
t
h
e
 
t
h
i
r
d
 
v
a
r
i
a
b
l
e
.

E
x
a
m
p
l
e
:

2
x
 
+
 
3
y
 
+
 
z
 
=
 
5

(
1
)

3
x
 
.
 
y

4
z
 
=
 
-
1
1
 
(
2
)

4
x
 
+
 
2
y
 
+
 
3
z
 
=
 
1

(
3
)

P
l
a
n
:

s
i
n
c
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
(
1
)
 
h
a
s

l
z

i
n
 
i
t
,
 
e
l
i
m
i
n
a
t
e

z
f
r
o
m
 
(
1
)
 
a
n
d
 
(
P
)

f
r
o
m
 
(
1
)
 
a
n
d
 
(
3
)
:



8
x
 
+
 
1
2
y
 
+
 
4
z
 
=
 
2
0

(
1
)
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
4

3
x
 
-

x
_
±
 
4
z
 
=
 
-
1
1

(
2
)

5
x
 
+
 
1
3
y
 
=
 
3
1

(
4
)

6
x
 
+
 
9
y
 
+
 
3
z
 
=
 
1
5

4
x
 
+
 
2
y
 
+
 
3
z
 
=
 
-
1

2
x
 
+
 
7
y
 
=
 
1
6

5
x
 
+
 
1
3
y
 
=
 
3
1

2
x
 
+
 
7
y
 
=
 
1
6

1
0
x
 
+
 
2
6
y
 
=
 
6
2

1
0
x
 
+
 
3
5
y
 
=
 
8
0

-
9
y
 
=
 
-
1
8

=
 
2

(
1
)
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
3

(
3
)

(
5
)

(
4
)

(
5
)

(
4
)
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
2

(
5
)
 
m
u
l
t
i
p
l
i
e
d
 
b
y
 
5

S
u
b
s
t
i
t
u
t
i
n
g
 
y
 
=
 
2

i
n
 
e
q
u
a
t
i
o
n
 
(
4
)
,

5
x
 
+
 
2
6
 
=

3
1

5
x
 
=

5

x
 
=
1

S
u
b
s
t
i
t
u
t
i
n
g
 
x
 
=
 
1
,
 
y
 
=
 
2

i
n
 
e
q
u
a
t
i
o
n
 
(
1
)
,

2
x
 
+
 
3
y

2
 
+
 
6
 
+

4 
(c

a,
z)

:
A
n
s
w
e
r
:

C
h
e
c
k
:

+
 
z
 
=
 
5

z
 
=
 
5
,
 
o
r
 
z
 
=
 
-
3

1
,
2
1
-
3

2
x
 
+
 
3
y
 
+
 
z
 
=
 
5

2
+
 
6
 
-
 
3

=
 
5

4
x
 
+
 
2
y
 
+
 
3
z
 
=
 
-
1

4
+
 
4
 
-
 
9

=
 
-
1

3
x
 
-
 
y
 
+
 
4
z
 
=
 
-
1
1

3
-
 
2
 
-
 
1
2
 
=
-
1
1

2
.

D
e
t
e
r
m
i
n
a
n
t
 
m
e
t
h
o
d

T
h
i
s
 
m
e
t
h
o
d
 
m
a
y
 
b
e
 
s
t
u
d
i
e
d
 
n
o
w
 
o
r
 
l
a
t
e
r
 
i
n
 
t
h
e
 
y
e
a
r

(
S
e
e
 
U
n
i
t
 
1
2
)
.



3
.

G
r
a
p
h
i
c
 
m
e
t
o
d

A
s
 
w
i
t
h
 
2
 
v
a
r
i
a
b
l
e
s
,
 
s
o
 
w
i
t
h

t
h
r
e
e
,
 
g
r
a
p
h
s
 
a
r
e
 
u
s
e
f
u
l
 
a
s
 
i
l
l
u
s
t
r
a
t
i
o
n
s
.

(
a
)

T
h
e
 
g
r
a
p
h
i
n
g
 
s
y
s
t
e
m
 
i
n
3
-
s
p
a
c
e

T
h
e
 
t
e
a
c
h
e
r
 
c
a
n
 
m
a
k
e

d
r
a
w
i
n
g
s
 
o
r
 
a
 
m
o
d
e
l
 
t
o
 
e
x
p
l
a
i
n
 
t
h
e

p
l
o
t
t
i
n
g
 
o
f
 
p
o
i
n
t
s

i
n
 
3
-
s
p
a
c
e
:

xz
 p

la
ne

y
z
 
p
l
a
n
e

x
y
 
p
l
a
n
e

M
e
n
t
i
o
n
 
t
h
e
 
n
e
g
a
t
i
v
e
 
v
a
l
u
e
s
o
n
 
o
a
c
h
 
a
x
i
s
 
(
n
o
t
 
s
h
o
w
n
)
 
e
x
t
e
n
d
i
n
g
p
a
s
t
 
t
h
e
 
o
r
i
g
i
n
.

(
b
)

P
l
o
t
t
i
n
g
 
p
o
i
n
t
s
 
i
n
 
3
-
s
p
a
c
e



Y
Z
 
p
l
a
n
e

P(
2,

4,
3)

X
Z
 
p
l
a
n
e

T
o
 
p
l
o
t
 
a
 
p
o
i
n
t
 
i
n
 
s
p
a
c
e
,
 
s
u
c
h
 
a
s
 
P
 
(
x
 
=
 
2
,
 
y
 
=
 
4
,
 
z
 
=
 
3
)
 
o
r
 
P
 
(
2
,
 
4
,
 
3
)
 
m
o
v
e

2
 
u
n
i
t
s
 
i
n
 
a
 
p
o
s
i
t
i
v
e
 
d
i
r
e
c
t
i
o
n
 
o
n
 
t
h
e
 
x
-
a
x
i
s
,
 
t
h
e
n
 
4
 
u
n
i
t
s
 
t
o
 
t
h
e
 
r
i
g
h
t
,

p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
z
-
a
x
i
s
.

(
c
)
 
P
l
o
t
t
i
n
g
 
p
l
a
n
e
s
 
i
n
 
3
-
s
p
a
c
e

(
1
)

P
l
a
n
e
 
t
o
 
o
n
e
 
o
f
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
s

T
h
e
 
p
l
a
n
e
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e
 
x
-
a
x
i
s
 
a
n
d
 
t
h
e
 
y
-
a
x
i
s
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
X
Y
-
p
l
a
n
e
;

t
h
e
 
Y
Z
 
a
n
d
 
t
h
e
 
X
Z
 
p
l
a
n
e
s
.
a
r
e
 
s
i
m
i
l
a
r
l
y
 
f
o
r
m
e
d
.

T
h
e
 
p
l
a
n
e
,
 
Z
 
=
 
2
,
 
i
s
 
a
 
p
l
a
n
e
 
a
w
l
)
 
t
h
a
t
 
x
 
a
n
d
 
y
 
a
r
e
 
u
n
d
e
t
e
r
m
i
n
e
d
;
.
 
z
 
i
s

a
l
w
a
y
s
 
2
t

T
h
e
 
p
l
a
n
e

Z
 
=
 
2

i
s
 
0
 
t
o
 
t
h
e
 
X
-
Y
 
p
l
a
n
e
,
 
a
t
 
a
 
d
i
s
t
a
n
c
e
 
o
f

2
 
u
n
i
t
s
 
f
r
o
m
 
i
t
.



(
2
)

P
l
a
n
e
 
p
a
r
a
l
l
e
l
 
t
o
 
o
n
e
 
o
f
 
t
h
e
 
a
x
e
s

E
x
a
m
p
l
e
:

T
h
e
 
e
q
u
a
t
i
o
n
 
x
 
+
 
y
 
=
 
2

i
n
 
3
-
s
p
a
c
e
 
b
e
c
o
m
e
s
 
a
p
l
a
n
e
l
l
t
o
 
t
h
e
 
z
-
a
x
i
s
,

i
n
t
e
r
s
e
c
t
i
n
g
 
t
h
e
 
X
Y
 
p
l
a
n
e
 
i
n
 
t
h
e
 
"
t
r
a
c
e
"
l
i
n
e
 
x
 
+
 
y
 
=
 
2
.

(
 
z
 
i
S

u
n
d
e
t
e
r
m
i
n
e
d
 
a
u
d
 
c
a
n
 
h
a
v
e
 
a
n
y

v
a
l
u
e
.
)

p
l
a
n
e
 
x
 
+

=
 
2

T
r
a
c
e
 
l
i
n
e
 
x
+
 
y

2

(
3
)
 
P
l
a
n
e
 
o
b
l
i
q
u
e
 
t
o
 
a
l
l
 
3
 
a
x
e
s

E
x
a
m
p
l
e
:

t
h
e
 
e
q
u
a
t
i
o
n
 
x
 
+
 
y
 
=
 
2
z
 
=
 
4
 
i
s

l
o
c
a
t
e
d
 
s
i
m
p
l
y

b
y
 
f
i
n
d
i
n
g
 
t
h
e
 
i
n
t
e
r
c
e
p
t
s
 
o
n
t
h
e
 
a
x
e
s
 
a
n
d
 
p
l
o
t
t
i
n
g

t
h
e
s
e
 
p
o
i
n
t
s
.

i
t

T
r
a
c
e
 
l
i
n
e

x
 
+
 
2
z
 
=
 
4

(
y
-
=
 
0
)

T
r
a
c
e
 
l
i
n
e
 
y
 
+
 
2
z
 
=
 
4

(
K
 
=
 
0
)

-
 
5
2
 
-

T
r
a
c
e
 
l
i
n
e
 
x

y
 
=
 
4

(
0
,
4
,
0
)

(
z

0
)



0

y
0 A

0 4 0 4 C
.

T
h
e
 
e
q
u
a
t
i
o
n
 
x
 
+
 
y
 
+
 
2
z
 
=
 
4
 
b
e
c
o
m
e
s
 
a
 
p
l
a
n
e
 
(
s
h
a
d
e
d
)
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
t
h
e

3
 
p
o
i
n
t
s
 
A
,
 
B
,
 
a
n
d
 
C
.

A
n
y
 
3
 
n
o
n
c
o
l
l
i
n
e
a
r
 
p
o
i
n
t
s
 
s
a
t
i
s
f
y
i
n
g
 
t
h
e
 
g
i
v
e
n
 
e
q
u
a
t
i
o
n
.

w
o
u
l
d
 
d
o
,
 
b
u
t
 
t
h
e
s
e
 
i
n
t
e
r
c
e
p
t
s
 
a
r
e
 
u
s
u
a
l
l
y
 
t
h
e
 
m
o
s
t
 
e
a
s
i
l
y
 
l
o
c
a
t
e
d
 
o
n
e
s
.

(
N
o
t
e
 
t
h
a
t
 
f
o
r
 
a
 
s
e
t
 
o
f
 
3
 
e
q
u
a
t
i
o
n
s
 
i
n
 
3
 
v
a
r
i
a
b
l
e
s
 
t
o
 
h
a
v
e
 
a
 
c
o
m
m
o
n

s
o
l
u
t
i
o
n
 
t
h
e
y
 
w
o
u
l
d
 
a
l
l
 
h
a
v
e
 
t
o
 
i
n
t
e
r
s
e
c
t
 
i
n
 
o
n
e
 
p
o
i
n
t
.
)

C
.

V
e
r
b
a
l
 
p
r
o
b
l
e
m
s
 
i
n
v
o
l
v
i
n
g
 
l
i
n
e
a
r
 
s
y
s
t
e
m
s

H
e
r
e
 
i
s
 
a
n
o
t
h
e
r
 
o
p
p
o
r
t
u
n
i
t
y
 
f
o
r
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
c
h
a
n
g
i
n
g
 
f
r
o
m
 
v
e
r
b
a
l
 
t
o
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
m
b
o
l
s

1
.

N
u
m
b
e
r
 
r
e
l
a
t
i
o
n
s

2
.
-
 
M
o
t
i
o
n

3
.

M
i
x
t
u
r
e
s

4
.

C
o
i
n
s

5
.

G
e
o
m
e
t
r
y

6
.

e
t
c
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o

,
a
t
 
f
i
r
s
t
,
 
s
o
l
v
e
 
t
h
e
s
e
 
p
r
o
b
l
e
m
s
 
w
i
t
h
 
t
w
o
 
o
r
 
m
o
r
e
 
v
a
r
i
a
b
l
e
s
,

e
v
e
n
 
t
h
o
u
g
h
 
i
t
 
i
s
 
u
s
u
a
l
l
y
 
p
o
s
s
i
b
l
e
 
t
o
 
s
o
l
v
e
 
t
h
e
m
 
w
i
t
h
 
o
n
l
y
 
o
n
e
.

L
a
t
e
r
 
o
n
,
 
w
h
e
n
 
t
h
e
y
 
a
r
e

-
f
a
m
i
l
i
a
r
 
w
i
t
h
 
e
i
t
h
e
r
 
m
e
t
h
o
d
,
 
t
h
e
y
 
s
h
o
u
l
d
 
d
h
o
o
s
e
 
t
h
e
 
m
o
s
t
 
s
u
i
t
a
b
l
e
 
o
n
e
.

D
.

S
o
l
u
t
i
o
n
 
o
f
 
s
y
s
t
e
m
s
'
o
f
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s
 
b
y
 
g
r
a
p
h
s
.



E
x
a
m
p
l
e
:

y
 
<
 
x
 
+
 
3
 
(
a
 
)

<
 
x
 
<
 
4
 
(
b
 
)

T
h
e
 
g
r
a
p
h
 
o
f
 
(
a
)
:

G
r
a
p
h
 
t
h
e
 
e
q
u
a
t
i
o
n
 
y
 
=
 
x
 
+
 
3
.

M
d
k
e
 
t
h
i
s
 
a
 
d
o
t
t
e
d
 
l
i
n
e
 
s
i
n
c
e
 
t
h
e
 
l
i
n
e
 
i
t
s
e
l
f
 
i
s
 
n
o
t
 
p
a
r
t

o
f
 
t
h
e
 
s
o
l
u
t
i
o
n
.

A
l
l
 
o
f
 
t
h
e
 
r
e
g
i
o
n
 
b
e
l
o
w
 
t
h
e
 
l
i
n
e
 
i
s
 
s
h
a
d
e
d
,
 
s
i
n
c
e
 
y

i
s
 
l
e
s
s
 
t
h
a
n
 
(
x
 
+
 
3
)
.

T
h
e
 
g
r
a
p
h
 
o
f
 
(
b
)
:

G
r
a
p
h
 
t
h
e
 
e
q
u
a
t
i
o
n
s

x
 
=
 
1
 
a
n
d
 
x
 
=
 
4
,
 
i
n
 
d
o
t
t
e
d
 
l
i
n
e
s
.

S
h
a
d
e
 
t
h
e
 
a
r
e
a
 
b
e
t
w
e
e
n
,
 
s
i
n
c
e
 
1
<
x
<
4
.

.
5
4
 
.



C
o
m
b
i
n
e
 
t
h
e
 
t
w
o
 
g
r
a
p
h
s
:

T
h
e
 
o
v
e
r
l
a
p
p
i
n
g
 
s
h
o
w
s
 
t
h
.
e
 
s
o
l
u
t
i
o
n
,
 
w
h
i
c
b
 
i
s
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
s
e
t
s
:

g
x
,
 
Y
)
:

y
 
<
:
x

A
I
 
(
)

(
c
a
)
:

:
 
x
 
<
:
 
4
f

A
f
t
e
r
 
a
 
l
i
t
t
l
e
 
p
r
a
c
t
i
c
e
,
 
t
h
e
 
t
w
o
 
g
r
a
p
h
s
 
n
e
e
d
 
n
o
t
 
b
e
 
d
o
n
e
 
s
e
p
a
r
a
t
e
l
y
 
f
i
r
s
t
,
 
a
l
t
h
o
u
g
h
 
a

p
r
e
l
i
m
i
n
a
r
y
 
r
o
u
g
h
 
d
r
a
f
t
 
o
f
 
e
a
c
h
 
o
n
e
 
i
s
 
h
e
l
p
f
u
l
.

N
o
t
e
:

C
o
l
o
r
e
d
 
p
e
n
c
i
l
s
 
a
r
e
 
u
s
e
f
u
l

h
e
r
e
,
 
u
s
i
n
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c
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p
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p
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c
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c
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p
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p
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k

T
he

 g
ra

ph
 (

 6
 x

y 
=

 k
 is

 a
 h

yp
er

bo
la

.

4
.

G
r
a
p
h
 
o
f
 
i
n
v
e
s
e
 
v
a
r
i
a
t
i
o
n

E
x
a
m
p
l
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i
n
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p
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c
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c
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c
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i
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b
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c
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e
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i
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i
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e
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i
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i
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p
l
e
:

(
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i
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r
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P
r
o
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l
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4
a
 
=
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4
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m
p
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c
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p
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.
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c
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i
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b
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p
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b
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c
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t
o

.
x
2

Y
2

a
 
s
o
l
u
t
i
o
n
.

9
.

C
h
o
i
c
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p
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p
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p
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c
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p
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b
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p
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p
l
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p
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i
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c
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.
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a
m

n

4
.
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R
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=
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.

=
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=
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=
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.
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.
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i
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e
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c
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c
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.
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n
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=
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=
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<
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.
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=
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=
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p
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p
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c
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p
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=
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b
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b
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u
l
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P
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b
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.
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b
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=
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c
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c
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b
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b
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+

2
.

x
2
m
+
1

=
 
a

.
x

3
.

x
2
m
=
 
a

[
i
s
 
i
m
p
o
s
s
i
b
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=
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.
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=
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=
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=
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p
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p
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b
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p
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P
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p
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P
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o
t
 
a
 
r
e
a
l
 
n
u
m
b
e
r
.

M
a
t
h
e
m
a
t
i
c
i
a
n
s
 
h
a
v
e
 
a
g
r
e
e
n
 
t
h
a
t
 
t
h
e
 
s
y
m
b
o
l

r
i
,
,
-
-
m
e
a
n
s
 
t
h
e
 
p
r
i
n
c
i
p
a
l
 
(
o
r
 
p
o
s
i
t
i
v
e
,
 
r
e
a
l
)

n
t
h
 
r
o
o
t
 
o
f

a
w
h
e
n
 
n
 
i
s
 
e
v
e
n
.

W
h
e
n
 
n
 
i
s
 
o
d
d
 
y
o
u
 
a
r
e
 
i
n
t
e
r
e
s
t
e
d
 
i
n
 
t
h
e
 
r
e
a
l
 
r
o
o
t
.

W
h
e
n
 
n

i
s
 
e
v
e
n
,
 
t
h
e
r
e
 
a
r
e
 
a
l
w
a
y
s
 
t
w
o
 
r
e
a
l
 
n
t
h
 
r
o
o
t
s
,
 
o
-
-
 
p
o
s
i
t
i
v
e
 
a
n
d
 
t
h
e
 
o
t
h
e
r

n
e
g
a
t
i
v
e
.

T
h
e
r
e
 
a
r
e
 
t
w
o
 
s
q
u
a
r
e
 
r
o
o
t
s
 
o
f
 
x
2
,
 
x
 
a
n
d
 
-
x
.

f
.
x
3

=
 
-
x

I
n
 
s
o
l
v
i
n
g
 
a
n
 
e
q
u
a
t
i
o
n
 
s
u
c
h
 
a
s

x
2

=
 
9
,
 
b
o
t
h
 
r
o
o
t
s
 
a
r
e
 
r
e
p
o
r
t
e
d
:

x
 
=
 
3
,
 
x
 
=

x
2

-
 
9
 
=
 
0

(
x
-
3
)
(
x
t
3
)
 
=
 
0

X
 
=
 
3
,
 
x
 
=
 
-
3

2
.

S
q
u
a
r
e
 
r
o
o
t

(
a
)

A
y
 
t
a
b
l
e

V
gr

=
 X

1/
74

7
=

 X



F
i
n
d
i
n
g
 
s
q
u
a
r
e
 
r
o
o
t
s
 
i
s
 
a
 
n
e
c
e
'
s
s
a
r
y
,
 
f
r
e
q
u
e
n
t
l
y
-
u
s
e
d
 
o
p
e
r
a
t
i
o
n
.

I
f
 
a
 
t
a
b
l
e
 
i
s

a
v
a
i
l
a
b
l
e
,
 
i
t
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
,
 
a
n
d
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
s
o
m
e
 
p
r
a
c
t
i
c
e
 
i
n
 
g
e
t
t
i
n
g

s
q
u
a
r
e
 
r
o
o
t
s
 
i
n
 
t
h
i
s
 
w
a
y
.

T
h
e
 
g
r
e
a
t
e
s
t
 
l
i
m
i
t
a
t
i
o
n
 
o
f
 
a
n
y
 
t
a
b
l
e
 
i
s
 
o
f
c
o
u
r
s
e
 
t
h
e

l
i
m
i
t
a
t
i
o
n
 
o
f
 
e
x
t
e
n
t
:

I
n
t
e
r
p
o
l
a
t
i
o
n
 
b
e
y
o
n
d
 
t
h
e
 
l
i
m
i
t
s
 
o
f
 
t
h
e
 
t
a
b
l
e
 
i
s
 
n
o
t
 
r
e
l
i
a
b
l
e
.

(
b
)
 
B
y
 
a
r
i
t
h
m
e
t
i
c

E
x
a
m
p
l
e
:

F
i
n
d

i
l
i
g
.

2
0

1
0
.
7
2
4

0
1
1
5
.
0
0

0
1

2
0
7 7

0

2
1
4
4
9

2
1
4
4
.
4

5
1
0
0

4
4
2
8
4

8
1
6
.
0
0
 
4
-
-

T
h
i
s
 
i
s
 
t
h
e
 
m
o
s
t
 
a
c
c
u
r
a
t
e
 
o
f
 
t
h
e
 
m
e
t
h
o
d
 
r
e
q
u
i
r
i
n
g

n
o
 
h
e
l
p
 
f
r
o
m
 
m
a
c
h
i
n
e
s
 
o
r
 
t
a
b
l
e
s
.

T
h
e
 
g
r
e
a
t
e
s
t
 
d
i
s
a
d
v
a
n
t
a
g
e
 
i
s
 
t
h
a
t
 
w
i
t
h
 
d
i
s
u
s
e
 
t
h
e
 
m
e
t
h
o
d
 
i
s
 
e
a
s
i
l
y
 
f
o
r
g
o
t
t
e
n
;

w
h
e
r
e
a
s
,

t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
r
o
c
e
d
u
r
e
 
c
a
n
 
b
e
 
w
o
i
k
e
d
 
o
u
t
 
a
g
a
i
n
 
f
a
i
r
l
y
 
e
a
s
i
l
y
 
i
f
 
f
o
r
g
o
t
t
e
n
.

(
c
)

B
y
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
(
e
s
t
i
m
a
t
e
,
 
d
i
v
i
d
e
,
 
a
v
e
r
a
g
e
,
 
e
t
c
.
)

U
s
e
 
i
f
 
a
 
c
a
l
c
u
l
a
t
o
r
 
i
s
 
a
v
a
i
l
a
b
l
e
.

E
x
a
m
p
l
e
:

F
i
n
d
 
V
E
T
-

E
s
t
i
m
a
t
e

1
0

D
i
v
i
d
e
 
b
y
 
1
0

=
 
1
1
.
5

A
v
e
r
a
g
e
 
o
f
 
1
0
 
a
n
d
 
1
1
.
5
 
=
 
1
0
.
7
5

1
1
5

D
i
v
i
d
e
 
b
y
 
1
0
.
7
5

-
0
:
7
7
-
g
 
=
 
1
0
.
6
9
8

A
v
e
r
a
g
e
 
o
f
 
1
0
.
7
5
 
a
n
d
 
1
0
.
6
9
8
 
=
 
1
0
.
7
2
4

(
C
o
r
r
e
c
t
 
t
o
 
3
 
d
e
c
i
m
a
l
 
p
l
a
c
e
s
,
 
i
n
 
t
a
b
l
e
s
)



(
d
)

B
y
 
l
o
g
a
r
i
t
h
m
s
 
(
L
a
t
e
r
 
i
n
 
t
h
e
 
c
o
u
r
s
e
)

E
x
a
m
p
l
e
:

4
1
I
5

L
o
g
1
0

1
1
5
 
=
 
2
.
0
6
0
7

2
.
0
6
0
7

=
 
1
.
0
3
0
3
5
 
=
 
1
.
0
3
0
3

2

A
n
t
i
l
o
g
a
r
i
t
h
m
 
o
f
 
1
.
0
3
0
3
 
=
 
1
0
.
7
2

-

T
h
e
 
u
s
u
a
l
 
l
o
g
a
r
i
t
h
m
 
t
a
b
l
e
 
g
i
v
e
s
 
a
 
r
e
s
u
l
t
 
c
o
r
r
e
c
t
 
t
o
 
o
n
l
y
 
a
 
f
e
w
 
f
i
g
u
r
e
s
,
 
1
0
.
7
2

i
n
s
t
e
a
d
 
o
f
 
1
0
.
7
2
4
,
 
t
h
e
 
c
o
r
r
e
c
t
 
a
n
s
w
e
r
 
t
o
 
5
 
f
i
g
u
r
e
s
.

T
h
i
s
 
i
s
 
t
h
e
 
c
h
i
e
f
 
d
i
s
a
d
v
a
n
t
a
g
e

o
f
 
u
s
i
n
g
 
t
h
e
 
l
o
g
a
r
i
t
h
m
 
m
e
t
h
o
d
 
o
f
 
f
i
n
d
i
n
g
 
s
q
u
a
r
e
 
r
o
o
t
.

(
e
)

B
y
 
s
l
i
d
e
 
r
u
l
e
 
(
l
a
t
e
r
 
i
n
 
t
h
e
 
c
o
u
r
s
e
)

(
f

B
y
 
u
s
e
 
o
f
 
t
h
e
 
b
i
n
o
m
i
a
l
 
t
h
e
o
r
e
m
 
(
l
a
t
e
r
 
i
n
 
t
h
e
 
c
o
u
r
s
e
)

(
g
)

B
y
 
o
f
f
i
c
e
 
m
a
c
h
i
n
e
 
s
u
c
h
 
a
s
 
t
h
e
 
M
o
n
r
o
e
 
C
a
l
c
u
l
a
t
o
r
.
-

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
m
e
t
h
o
d
,
 
n
o
t
 
d
i
f
f
i
c
u
l
t
,
 
c
o
r
r
e
c
t
 
t
o
 
9
 
o
r
 
1
0
 
f
i
g
u
r
e
s
.

I
t
 
i
s
 
b
a
s
e
d

o
n
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
a
l
l
 
s
q
u
a
r
e
s
 
a
r
e
 
t
h
e
 
s
u
m
s
 
o
f
 
t
h
e
 
o
d
d
 
i
n
t
e
g
e
r
s
.

1
 
=
 
1

1
 
a
n
d
 
3
 
=
4

1
 
+
 
3
 
+
 
5

=
9

1
 
+
 
3
 
+
 
5

+
 
7

=
 
1
6
 
e
t
c
.

P
u
t
 
i
n
 
1
6
 
i
n
 
t
h
e
 
m
a
c
h
i
n
e
.

S
u
b
t
r
a
c
t
 
1
 
f
r
o
m

S
u
b
t
r
a
c
t
 
3
 
f
r
o
m
 
1
5
 
-
-
-
-
>
 
1
2

S
u
b
t
r
a
c
t
 
5
 
f
r
o
m
 
1
2
 
-
-
-
-
-
-
>
 
7

S
u
b
t
r
a
c
t
 
7
 
f
r
o
m
 
7

0

S
i
n
c
e
 
t
h
e
 
f
i
n
a
l
 
r
e
m
a
i
n
d
e
r
 
i
s
 
0
,
 
1
6
 
i
s
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
.

T
h
e
 
n
u
M
b
e
r
 
o
f
 
s
u
b
t
r
a
c
t
i
o
n
s

i
s

4
(
C
r
a
n
k
 
h
a
n
d
l
e
 
r
e
v
o
l
v
e
d
 
4
 
t
i
m
e
s
,
 
r
e
g
i
s
t
e
r
s
 
4
)
.

T
h
e
 
A
n
s
w
e
r
 
i
s
 
4
.

T
h
i
s

m
e
t
h
o
d
 
a
p
p
e
a
l
s
 
t
o
 
s
o
m
e
 
s
t
u
d
e
n
t
.

(
h
)

B
y
 
C
o
m
p
u
t
e
r
 
(
n
o
t
 
i
n
 
t
h
i
s
 
c
o
u
r
s
e
)



3
.

C
u
b
e
 
r
o
o
t
s
,
 
e
t
c
.

T
h
e
r
e
 
a
r
e
 
3
 
c
u
b
e
 
r
o
u
t
s
 
o
f
 
a
n
y
 
n
u
t
h
b
e
r
.

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
3
 
c
u
b
e
 
r
o
o
t
s
 
o
f
 
8
.

x
3
-
 
8
 
=
 
0

)
(
x
-
2
)
(
x
2
+
2
x
+
4
)

=
 
0

x
 
-
 
2
 
=
 
0
,
 
x
 
=
 
2

x
2
+
 
2
x
 
+
 
4
 
=
 
0

x
'
2

2
4
7
7
5
-

o
r

x.
i+

f5
 2

T
h s

.
 
t
h
r
e
e
 
c
u
b
e
 
r
o
o
t
s
 
o
f
 
8
 
a
r
e

-1
2,

-1
+

i A
;

t,

I
n
 
t
h
e
 
s
a
m
e
 
m
a
n
n
e
r
,
 
i
t
 
c
a
n
 
b
e
 
s
h
o
w
n
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
4
-
f
o
u
r
t
h
 
r
o
o
t
s
 
o
f
 
a
 
n
u
m
b
e
r
,
 
e
t
c
.
,

o
r
 
n
 
-
n
t
h
 
r
o
o
t
s
.

P
l
e
n
t
y
 
o
f
 
t
i
m
e
 
s
h
o
u
l
d
 
b
e
 
a
l
l
o
w
e
d
 
f
o
r
 
f
r
a
c
t
i
o
n
a
l
 
a
n
d
 
n
e
g
a
t
i
v
e
 
e
x
p
o
n
e
n
t
s

(
c
h
a
n
g
i
n
g
 
f
r
o
m
 
f
r
a
c
t
i
o
n
a
l
 
e
x
p
o
n
e
n
t
s
 
t
o
 
r
a
d
i
c
a
l
 
f
o
r
m
,
 
'
a
n
d
 
v
i
c
e
 
v
e
r
s
a
)
.

C
.

S
c
i
e
n
t
i
f
i
c
 
o
r
 
S
t
a
n
d
a
r
d
 
N
o
t
a
t
i
o
n
:
 
a
 
x
 
1
02

S
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
:

a
 
x
 
1
6
,
1

w
h
e
r
e
 
t
h
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
a
;
 
a
 
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
 
i
n
 
f
i
n
i
t
e

d
e
c
i
m
a
l
 
f
o
r
m
,
 
i
s
 
f
r
o
m
 
1
 
t
o
 
1
0
,
 
a
n
d
 
n
 
i
s
 
a
n
 
i
n
t
e
g
e
r
.

T
h
e
 
d
e
c
i
m
a
l
 
f
o
r
 
a

c
o
n
t
a
i
n
s
 
a
s
 
m
a
n
y

d
i
g
i
t
s
 
a
s
 
t
h
e
 
p
r
e
c
i
s
i
o
n
 
c
f
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t
 
j
u
s
t
i
f
i
e
d
.

4
.
2
5
6
 
x

1
0
-
3

=
 
.
0
0
4
2
5
6
,
 
w
i
t
h
 
f
o
u
r
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
.

3
.
2
0
 
x
 
1
0
6

=
3
,
2
0
0
9
0
0
0
,
 
w
i
t
h
 
t
h
r
e
e
 
s
i
g
n
i
f
i
c
a
n
t
 
d
i
g
i
t
s
.

S
i
n
c
e
 
3
.
2
0
 
h
a
s
 
3
 
d
i
g
i
t
s
,
 
t
h
i
s
 
m
e
a
n
s
 
t
h
a
t
 
t
h
e
 
n
u
m
b
e
r
 
w
a
s
 
c
l
o
s
e
r
 
t
o
 
3
.
2
0
,
 
n
o
t
 
3
.
1
9
 
o
r
 
3
.
2
1
.

D
.

A
p
p
r
o
x
i
m
a
t
i
o
n
s

(
1
)

T
O
 
r
o
u
n
d
 
a
 
d
e
c
i
m
a
l
,
 
a
d
d
 
1
 
t
o
 
t
h
e
 
l
a
s
t
 
d
i
g
i
t
 
R
e
p
t
 
i
f
 
t
h
e
 
f
i
r
s
t
 
d
i
g
i
t
 
d
r
o
p
p
e
d
 
i
s
 
5

o
r
 
m
o
r
e
;
 
o
t
h
e
r
w
i
s
e
,
 
l
e
a
v
e
 
t
h
e
 
r
e
t
a
i
n
e
d
 
d
i
g
i
t
s
 
u
n
c
h
a
n
g
e
d
.

1
.
3
2
5
 
=
 
1
3
3
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
h
u
n
d
r
e
d
t
h
.

.
0
3
0
4
7
 
=
 
.
0
3
0
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
t
h
o
u
s
a
n
d
t
h
.

-
6
5
-



(
2
)

P
r
e
c
i
s
i
o
n
 
o
f
 
a
 
m
e
a
s
u
r
e
m
e
n
t

"
T
h
e
 
e
x
p
r
e
s
s
i
o
n
 
'
p
r
e
c
i
s
e
 
t
o
 
t
h
e
 
n
e
a
r
e
s
t
 
t
h
o
u
s
a
n
d
t
h
 
o
f
 
a
n
 
i
n
c
h
'
 
m
e
a
n
s
,
 
f
o
r

e
x
a
m
p
l
e
,

t
h
a
t
 
a
 
m
e
a
s
u
r
e
m
e
n
t
 
o
f
 
2
.
1
4
2
 
i
n
c
h
e
s
 
l
i
e
s
 
b
e
t
w
e
e
n
 
2
.
1
4
1
5
 
a
n
d
 
2
.
1
4
2
5
 
o
r
 
t
h
e
 
l
e
n
g
t
h
,
e

s
a
t
i
s
f
i
e
s
 
t
h
e
 
i
n
e
q
u
a
l
i
t
y

2
.
1
4
1
5
4
;
4
4
:
2
.
1
4
2
5
.
"

(
3
)

M
a
x
i
m
u
m
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r

T
h
e
 
m
a
x
i
m
u
m
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
i
s
 
h
a
l
f
 
t
h
e
 
g
i
v
e
n
 
s
t
a
t
e
m
e
n
t
 
o
f
 
p
r
e
c
i
s
i
o
n
 
(
o
n
e
-
t
h
o
u
s
a
n
d
t
h
)

o
r
 
l
i
(
.
0
0
1
)
 
=
 
.
0
0
0
5
.

(
4
)

F
i
n
d
i
n
g
 
a
 
o
n
e
-
s
i
g
n
i
f
i
c
a
n
t
 
f
i
g
u
r
e
 
e
s
t
i
m
a
t
e
 
b
y
 
u
s
i
n
g
 
s
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
.

E
x
a
m
p
l
e
:

G
i
v
e
 
a
 
o
n
e
-
s
i
g
n
i
f
i
c
a
n
t
 
f
i
g
u
r
e
 
e
s
t
i
m
a
t
e
 
o
f

(
1
0
4
5
)
(
0
.
0
4
3
2
)

(
l
0
0
0
)
(
.
0
4
)

(
1
0
3
)
(
4
x
1
0
2
)

.
(
1
.
8
0
(
.
0
0
0
8
9
)

(
2
)
(
.
0
0
1
)

2
(
1
0
)
-
d

4
(
1
0
)

=
2
(
1
0
)
4
=
 
2
0
,
0
0
0

2
(
1
0
)
-
3

R
o
u
n
d
 
e
a
c
h
 
n
u
m
b
e
r
 
t
o
 
o
n
e
 
s
i
g
n
i
f
i
c
a
n
t
 
f
i
g
u
r
e
,
 
c
o
n
v
e
r
t
 
t
o
 
s
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
,
 
a
n
d

c
o
m
p
l
e
t
e
 
t
h
e
 
c
o
m
p
u
t
a
t
i
o
n
,
 
r
o
u
n
d
i
n
g
 
t
h
e
 
r
e
s
u
l
t
 
t
o
 
o
n
e
 
s
i
g
n
i
f
i
c
a
n
t
 
f
i
g
u
r
e
.

(
5
)

A
c
c
u
r
a
c
y
 
o
f
 
m
e
a
s
u
r
e
m
e
n
t
,
 
e
x
p
r
e
s
s
e
d
 
a
s
 
r
e
l
a
t
i
v
e
 
e
r
r
o
r
.

R
e
l
a
t
i
v
e
 
e
r
r
o
r
 
i
s
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
m
a
x
i
m
u
m
 
p
o
s
s
i
b
l
e
 
e
r
r
o
r
 
t
o
 
t
h
e
 
m
e
a
s
u
r
e
m
e
n
t

i
t
s
e
l
f
.

I
n
 
t
h
i
s
 
c
a
s
e
,

0
0
0
5

5
R
e
l
a
t
i
v
e
 
e
r
r
o
r
 
=

=
.
0
2
%

"
i
7
N
Y
 
-
.
2
1
4
2
0

(
6
)

U
s
i
n
g
 
s
t
a
n
d
a
r
d
 
n
o
t
a
t
i
o
n
 
i
n
 
c
o
m
p
u
t
a
t
i
o
n
.

T
h
e
 
m
e
t
h
o
d
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
i
n
 
(
4
)
,
 
e
x
c
e
p
t
 
t
h
a
t
 
n
u
t
h
b
e
r
s
 
a
r
e
 
n
o
t
 
r
o
u
n
d
e
d
 
o
f
f
 
u
n
t
i
l

t
h
e
 
f
i
n
a
l
 
r
e
s
u
l
t
.

F
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
R
a
d
i
c
a
l
s



1
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
R
a
d
i
c
a
l
s

T
h
e
s
e
 
p
r
o
p
e
r
t
i
e
s
 
c
a
n
 
e
a
s
i
l
y
 
b
e
 
d
e
m
o
n
s
t
r
a
t
e
d
 
b
y
 
c
h
a
n
g
i
n
g
 
t
o
 
t
h
e
 
f
r
a
c
t
i
o
n
a
l
 
e
x
p
o
n
e
n
t
 
f
o
r
m
,

a
n
d
 
b
a
c
k
 
t
o
 
t
h
e
 
r
a
d
i
c
a
l
 
f
o
r
m
.

(
a
)

=
(n

ri
-

(
b
)
 
V
a
T
)

=
V
-
-
;

r
1
3

(
c
)

n.
-=

(
d
)

R
r
:
-
=

1
/
P
;
-

(
e
)

1
/
a
n
p

E
x
a
m
p
l
e
:

E
x
a
m
p
l
e
:

E
x
a
m
p
l
e
:

E
x
a
m
p
l
e
:

E
x
a
m
p
l
e
:

r
7
=
 
(
8
3
)
1
/
3

=
8
3
/
3

=
 
a

(
r
i
r

)
3

=
 
(
a
 
1
/
3
)
 
=

a
3
/
3

=
 
a

=
 
(
2

.
3
)
1
/
3

3
1
/
3

=
i
j
.

f
l
r
'

1
2
1
3

=
2
1
1
3

'
3
1
-
-
-

=
2

5
=
T
s

3
7
=
=

5
V
 
5

1
4
(

(
a
1
/
4

)
1
/
3

=

=
3
1
(
7
7
i

5
.
2

5

3
.
2

a
=
 
a

-

2
.

S
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
R
a
d
i
c
a
l
s
.

V
i
T
i
s

s
i
m
p
l
i
f
i
e
d
 
f
o
r
m
 
i
f
:

(
a
)

a1
/1

2

(
a
5
'
2
)
 
3
7
2
.
=

b
 
i
s
 
a
n
 
i
n
t
e
g
e
r
 
h
a
v
i
n
g
 
n
o
 
i
n
t
e
g
r
a
l
 
f
a
c
t
o
r
 
w
h
i
c
h
 
i
s
 
t
h
e
 
n
t
h
 
p
o
w
e
r
 
o
f
 
a
n
y
 
i
n
t
e
g
e
r
.

T
h
e
 
e
x
p
r
e
s
s
i
o
n
 
o
f
 
r
a
d
i
c
a
l
s
 
i
n
 
s
i
m
p
l
e
s
t
 
f
o
r
m
 
i
s
 
o
f
 
g
r
e
a
t
 
i
m
p
o
r
t
a
n
c
e
 
i
n
 
s
t
r
e
a
m
l
i
n
i
n
g

a
l
l
 
o
p
e
r
a
t
i
o
n
s
 
w
i
t
h
 
i
r
r
a
t
i
o
n
a
l
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

I
F

=
1
4
7
1
1
4
=
q
4
T
h
r
i
3

=
2
a
7
T

B
u
t
 
2
0
 
i
s
 
n
o
t
 
i
n
 
s
i
m
p
l
i
f
i
e
d
 
f
o
r
m
,
 
s
i
n
c
e
 
i
t
 
=
P
r
 
I
T
=

2
%
r
g
:
 
2
4
2
-
6
-
=

2
(
2
1
7
K
)
 
=
 
4
4
7



T
h
i
s
 
d
i
f
f
i
c
u
l
t
y
,
 
w
h
i
c
h
 
l
e
d
 
t
o
 
a
 
d
o
u
b
l
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
r
e
m
o
v
i
n
g
 
s
q
u
a
r
e
 
f
a
c
t
o
r
s
 
t
w
i
c
e
,

w
o
u
l
d
 
h
a
v
e
 
b
e
e
n
 
e
l
i
m
i
n
a
t
e
d
 
i
f
 
t
h
e
 
l
a
r
g
e
s
t
 
s
q
u
a
r
e
 
f
a
c
t
o
r
 
o
f
 
8
0
0
 
1
6
,
 
h
a
d
 
b
e
e
n
 
u
s
e
d

a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
.
 
A
T
 
=
 
g
r
a
-
 
=

4
V
-
5
-
d
i
r
e
c
t
l
y
.

F
o
r
 
l
a
r
g
e
 
n
u
m
b
e
r
s
,
 
i
t
 
o
f
t
e
n
 
p
a
y
s
 
t
o
 
f
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
a
n
d
 
g
r
o
u
p
 
a
n
y
 
p
a
i
r
s

o
f
 
f
a
c
t
o
r
s
 
t
o
 
f
o
r
m
 
s
q
u
a
r
e
s
.

f
;

t
2
2

5

I
t
 
i
s
 
n
o
t
 
e
a
s
i
l
y
 
s
e
e
n
 
t
h
a
t
 
4
 
x
 
4
 
o
r
 
1
6
,
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
,
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
8
0
.

(
l
b
)

b
 
i
s
 
a
 
p
o
l
y
n
o
m
i
a
l
,
 
h
a
v
i
n
g
 
n
o
 
f
a
c
t
o
r
 
w
h
i
c
h
 
i
s
 
t
h
e
 
n
t
h
 
p
o
w
e
r
 
o
f
 
a
n
y
 
p
o
l
y
n
o
m
i
a
l

E
x
a
m
p
l
e
:

S
i
m
p
l
i
f
y
 
V
8
x
2
 
+
 
1
6
x
 
+
 
8
 
-
)
4
(
2
x
2

+
 
4
x
 
+
 
2
)

V
4
-
-
-
j
2
x
2
+
 
4
x
 
+
 
2

1
-
>
2
v
(
2
x
2

+
 
4
x
 
+
 
2

T
h
i
s
 
e
x
p
r
e
s
s
i
o
n
 
m
u
s
t
 
b
e
 
f
a
c
t
o
r
e
d
 
a
g
a
i
n
:

2
1
1
-
2
-
&
t
2 +
 
2
x
 
+
 
1
)
 
-
-
i
°
2
1
2
(
x
 
+
 
1
)
2
 
=

2
 
I
x
+
1
1
1
-
2

A
n
s
u
e
r

T
h
i
s
 
p
r
o
b
l
e
m
 
s
h
o
w
s
 
t
h
e
 
k
i
n
d
 
o
f
 
e
r
r
o
r
s
 
(
o
f
 
i
m
c
o
m
p
l
e
t
e
n
e
s
s
)
 
o
f
t
e
n
 
m
a
d
e
 
b
y
 
s
t
u
d
e
n
t
s
.

T
h
e
 
o
r
i
g
i
n
a
l
 
e
x
p
r
e
s
s
i
o
n
 
s
h
o
u
l
d
 
h
a
v
e
 
b
e
e
n
 
c
o
m
p
l
e
t
e
l
y
 
f
a
c
t
o
r
e
d
 
a
t
 
t
h
e
 
s
t
a
r
t
:

V
8
x
2
+
 
1
6
x
 
+
 
8
-
>
V
4

2
(
x
2

+
 
2
x
 
+
 
1
)
-
-
7
.
 
2
 
I
x
+
1

(
c
)

T
h
e
 
r
a
d
i
c
a
n
d
,
 
b
,
 
i
s
 
n
o
t
 
a
 
f
r
a
c
t
i
o
n
,
 
n
o
r
 
d
o
e
s
 
i
t
 
h
a
v
e
 
a
n
y
 
p
o
w
e
r
s
 
i
n
v
o
l
v
i
n
g

n
b
g
a
t
i
v
e
 
e
x
p
o
n
e
n
t
s
.

E
x
a
m
p
l
e
:

1
i

2
=

f
i

=
V
a
l
i

A
n
s
w
e
r

I
F

V
i
r

4

-
6
8

-



7;
75

77
57

5'

T
h
e
 
a
i
m
 
h
e
r
e
 
i
s
 
t
o
 
c
h
a
n
g
e
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
8
,
 
i
n
t
o
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
,
 
1
6
,
 
t
h
r
o
u
g
h

m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
2
.

S
u
g
g
e
s
t
i
o
n
:

F
o
r
 
l
a
r
g
e
 
d
e
n
o
m
i
n
a
t
o
r
s
,
 
f
i
n
d
 
t
h
e
 
p
r
i
m
e
 
f
a
c
t
o
r
s
 
a
n
d
 
g
r
o
u
p
 
t
h
e
m
 
i
n
 
p
a
i
r
s
,
 
e
t
c
.

5
x

3
-

5
;

,
A
n
s
w
e
r

E
x
a
m
p
l
e
:
/
1
0
8

l
f

4
7
4
7
)
7
7
6

2
 
L
2
I

3 3
9 3

S
i
n
c
e
 
t
h
e
 
f
a
c
t
o
r
,
 
3
,
 
i
s
 
t
h
e
 
o
n
l
y
 
u
n
p
a
i
r
e
d
 
o
n
e
s

m
u
l
t
i
p
l
y
 
b
y

.

A
l
l
 
r
a
d
i
c
a
l
 
d
e
n
o
m
i
n
a
t
o
r
s
 
a
r
e
 
e
l
i
m
i
n
a
t
e
d
 
b
y
 
m
u
l
t
i
p
l
y
i
n
g
 
t
h
e
 
f
r
a
c
t
i
o
n
 
b
y
 
s
o
m
e

e
x
p
r
e
s
s
i
o
n
 
t
h
a
t
 
w
i
l
l
 
m
a
k
e
 
t
h
e
 
d
e
n
o
t
h
i
n
a
t
o
r
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
 
o
r
 
r
a
t
i
o
n
a
l
i
z
e

t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
.

(
d
)

T
h
e
 
r
a
d
i
c
a
n
d
,
 
b
,
 
d
o
e
s
 
n
o
t
 
a
p
p
e
a
r
 
i
n
 
a
n
y
 
d
e
n
o
m
i
n
a
t
o
r
.

3
=

-
3
%
/
I

s
v
i
r

1
5
7

E
x
a
m
p
 
l
e
:

6
2

H
e
r
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
a
 
t
e
n
d
e
n
c
y
 
t
o
 
m
u
l
t
i
p
l
y
 
b
y

,
t
h
e
r
e
b
y
 
o
b
t
a
i
n
i
n
g
 
a
n

u
n
w
i
e
l
d
y
 
a
n
s
w
e
r
 
w
h
i
c
h
 
m
u
s
t
 
b
e
 
r
e
d
u
c
e
d
:

V
5
7
2
7

3
.

v
y
-
2
-

1
2

1
1
7
2

=
3
 
C
r

1
(
2
 
)

=
1
2

E
x
a
m
p
l
e
:

2
.

I
r
k
-

-
3

.
1
r

2
i
-

-
 
6

40
1

3

T
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
(
T
V
+
 
3
)
 
i
s
 
r
a
t
i
o
n
a
l
i
z
e
d
 
b
y
 
m
u
l
t
i
p
l
y
i
n
g
 
b
y
 
i
t
s

c
o
n
j
u
g
a
t
e
o
r
k
-

-
 
3
.

W
e
 
.
a
r
e
 
h
e
r
e
 
r
e
l
y
i
n
g
 
o
n
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
(
a
 
+
 
b
)

(
a
-
b
)
=
 
a
2
-
b
2

a
n
 
e
x
p
r
e
s
s
i
o
n
 
c
o
n
t
a
i
n
i
n
g
 
o
n
l
y
 
s
p
a
r
e
d
 
t
e
r
m
s
.

T
h
u
s
t
r
i
7
 
b
e
c
o
m
e
s

x
,
 
a

r
a
t
i
o
n
a
l
 
q
u
a
n
t
i
t
y
.

- 
6 

9 
-



(
e
)

T
h
e
 
o
r
d
e
r
 
o
f
 
r
a
d
i
c
a
l
s
 
i
s
 
i
n
 
s
i
m
p
l
e
s
t
 
f
o
r
m
.

U
s
i
n
g
 
t
h
e
 
p
r
o
p
e
r
t
y
 
o
f
 
r
a
d
i
c
a
l
s
 
g
i
v
e
n
 
a
b
o
v
e
 
i
n

U
n
i
t
 
V
I
I
I
,
 
F
,
 
1
-
(
e
)
,

m
T
f
l
p
=
r
a
r
.

a

E
x
a
m
p
l
e
:

3
.
0
r
-
f
t
-

1
5
/
1
0

.
3
/
2

=
 
a

=
t7

7
v
 
a

S
t
u
d
e
n
t
s
 
w
i
l
l
 
n
o
t
i
c
e
 
t
h
a
t
 
1
0
 
a
n
d
 
1
5
 
c
a
n
 
l
e
g
a
l
l
y
 
e
a
c
h
 
b
e
 
d
i
v
i
d
e
d
 
b
y
 
5
,
 
b
u
t
 
t
h
e
y

s
h
o
u
l
d
 
b
e
 
c
a
u
t
i
o
n
e
d
 
a
g
a
i
n
s
t
 
u
s
i
n
g
 
r
u
l
e
s
 
w
i
t
h
o
u
t
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
e
 
b
a
s
i
s
 
f
o
r
 
t
h
e
m
.

A
 
g
r
e
a
t
 
a
m
o
u
n
t
 
o
f
 
p
r
a
c
t
i
c
e
 
i
n
 
c
h
a
n
g
i
n
g
 
t
o
 
f
r
a
c
t
i
o
n
a
l
 
e
x
p
o
n
e
n
t
s
 
i
s
 
i
n
d
i
c
a
t
e
d
 
o
n
 
t
h
e

s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
r
a
d
i
c
a
l
s
.

3
.

F
a
c
t
o
r
i
n
g
 
r
a
d
i
c
a
l
s
 
(
U
s
e
 
d
i
s
t
r
i
b
u
t
i
v
e
 
p
r
o
p
e
r
t
y
)
:

a
V
T

+
 
c
r
i
b
-
 
=

(
a
 
+
 
c
)
(
1
1
:
-

9
e
t
c
.

O
n
e
 
g
o
o
d
 
r
e
a
s
o
n
 
f
o
r
 
a
l
w
a
y
s
 
w
r
i
t
i
n
g
 
r
a
d
i
c
a
l
s
 
i
n
 
s
i
m
p
l
i
f
i
e
d
 
f
o
r
m
 
i
s
 
f
h
e
 
n
e
e
d
 
f
o
r

c
o
n
i
b
i
n
i
n
g
 
t
h
e
m
.

E
x
a
m
p
l
e
:

T
h
e
 
a
d
d
i
t
i
o
n
 
o
f

2
4

a
n
d

1
-
5
7
4
-
7
c
a
n
n
o
t
b
e
 
p
e
r
f
o
r
m
e
d
 
u
n
l
e
s
s
 
w
e
 
s
i
m
p
l
i
f
y
:

2
/
7
 
+
 
3
V
(
i
,
 
1
4
h
i
c
h

=
w
e
r
i
:

4
.

M
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
r
a
d
i
c
a
l
s

(
a
)

o
f
 
l
i
k
e
 
o
r
d
e
r
:

E
x
a
m
p
l
e

a
f
6
a
2
b

1
6
7
8
a
1
1
?

=
e

2
:
;
.
a
2
b

e
2
.
3
a
b
3

=
3
/
2
7
7
-
7
-
4
a
3
b
4

E
x
a
m
p
l
e
 
2
:

(
4
7
5
<
5
.
-

W
T

.-
4T

a
2
 
=
 
1

)
 
=
 
(

)
2

(
=

N
o
t
e
:

h
e
r
e
 
a
r
e
 
2
 
b
i
n
o
m
i
a
l
 
f
a
c
t
o
r
s
 
o
f
 
2
2
,
2
,
1
L
,



E
x
a
m
p
l
e
 
3
:

(
/
r

+
1,

rr
 )

(n
-

-
3
)
 
=

+
V
D
T

-
a
r
f

-
3
y
5

2
 
+
 
t
a
T

.3
-

(
b
)
 
o
f
 
u
n
l
i
k
e
 
o
r
d
e
r
:

zr
%

H
e
r
e
 
w
e
 
m
u
s
t
 
o
b
t
a
i
n
 
r
a
d
i
c
a
l
s
 
o
f
 
t
h
e
 
s
a
m
e
 
o
r
d
e
r
,
 
b
y
 
c
h
a
n
g
i
n
g
 
t
o
 
f
r
a
c
t
i
o
n
a
l

e
x
p
o
n
e
n
t
s
.

E
x
a
m
p
l
e
:

i
r

0
7
-
=

2
1
g

s
=
 
2
 
3
/
6
 
.
 
5
 
2
/
6
 
=

6
1
2
7

=
V
-
T
C
1
6

5
.

D
i
v
i
s
i
o
n
 
o
f
 
r
a
d
i
c
a
l
s

)
o
f
 
l
i
k
e
 
o
r
d
e
r
s
:

E
x
a
m
p
l
e
:

4
a

O
E

M

(
b
)

o
f
 
u
n
l
i
k
e
 
o
r
d
e
r
:

m
i
-
-
-

v
b

H
e
r
e
 
w
e
 
c
o
u
l
d
 
c
h
a
n
g
e
 
t
o
 
r
a
d
i
c
a
l
s
 
o
f
 
t
h
e
 
s
a
m
e
 
o
r
d
e
r
,
 
a
s
 
o
n
 
p
a
g
e
 
7
0
,

b
u
t
 
i
t
 
i
s
 
b
e
t
t
e
r
 
t
o
 
r
a
t
i
o
n
a
l
i
z
e
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r
 
f
i
r
s
t
,
 
t
h
e
n
 
c
h
a
n
g
e
 
t
h
e

r
a
d
i
c
a
l
s
 
i
n
 
t
h
e
 
n
u
m
e
r
a
t
o
r
 
t
o
 
t
h
e
 
s
a
m
e
 
o
r
d
e
r
,
 
i
f
 
n
e
c
e
s
s
a
r
y
.

E
x
a
m
p
l
e
:
 
4
 
3

4
.

Z
1
4

E
x
a
m
p
l
e
:

.
3
r

=
3

4,
71

2
8

3
/
6

2
/
6

3
2

.
-

=
t
(
1
7
d
i
7

2
2

2

-7
1-



6
.

R
a
t
i
o
n
a
l
i
z
i
n
g
 
d
e
n
o
m
i
n
a
t
o
r
s

T
h
i
s
 
p
r
o
c
e
s
s
 
w
a
s
 
i
l
l
u
s
t
r
a
t
e
d
 
a
b
o
v
e
 
u
n
d
e
r
 
P
a
g
e
 
6
9

7
.

E
q
u
a
t
i
o
n
s
 
c
o
n
t
a
i
n
i
n
g
 
r
a
d
i
c
a
l
s

(
a
)

I
f
 
t
h
e
r
e
 
i
s
 
o
n
l
y
 
o
n
e
 
r
a
d
i
c
a
l
 
t
e
r
m
,
 
s
e
t
 
i
t
 
a
l
o
n
e
 
i
n
 
o
n
e
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,

i
f
 
m
o
r
e
 
t
h
a
n
 
o
n
e
,
 
p
l
a
c
e
 
t
h
e
 
m
o
s
t
 
c
o
m
p
l
i
c
a
t
e
d
 
o
n
e
 
a
l
o
n
g
 
i
n
 
o
n
e
 
m
e
M
b
e
r
.

E
x
a
m
p
l
e
:

S
o
l
v
e
 
f
o
r

x
 
-
 
5
 
=

x
:

C
h
e
C
k
:

1
0

x
 
=
 
1
5

2
2
5

-
 
5

=
 
1
0

x
 
=
 
2
2
5

1
5

-
 
5

=
 
1
0

1
0

=
 
1
0

(
b
)

R
a
i
s
e
 
e
a
c
h
 
m
e
m
b
e
r
 
t
o
 
t
h
e
 
p
o
w
e
r
 
s
h
o
w
n
 
b
y
 
t
h
e
 
o
r
d
e
r
 
o
f
 
t
h
e
 
r
a
d
i
c
a
l
.

(
c
)

I
f
 
t
h
e
r
e
 
i
s
 
s
t
i
l
l
 
a
 
r
a
d
i
c
a
l
,
 
p
r
o
c
e
e
d
 
a
s
 
i
n
 
(
a
)
 
a
b
o
v
e
.

(
d
)

S
o
l
v
e
 
t
h
e
 
r
e
s
u
l
t
i
n
g
 
e
q
u
a
t
i
o
n
.

(
e
)

C
h
e
c
k
 
a
l
l
 
a
p
p
a
r
e
n
t
 
s
o
l
u
t
i
o
n
s
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
.

E
x
a
m
p
l
e
:

S
o
l
v
e
 
f
o
r
 
x
:

+
 
3
 
=
 
x
 
+
 
2
1

S
q
u
a
r
i
n
g
 
b
o
t
h
 
m
e
m
b
e
r
s

x
 
+
 
6
v
(
 
x
 
+
 
9
 
=
 
x
 
+
 
2
1

C
h
e
c
k
:

6
V
7
=
 
1
2

=
 
2

6
E
-

3
 
q
i
-
T
E
I
T

2
 
+
 
3
 
=
l
a
T
T
E

5
 
=
 
5



F
.

C
o
m
p
l
e
x
 
n
u
m
b
e
r
s
:

I
f

i
 
=
t
r
:
I
 
a
n
d
 
a
 
a
n
d
 
b
 
a
r
e
 
r
e
a
l
,
 
t
h
e
n
 
(
a
 
+
b
i
)
 
i
s
 
t
h
e
 
g
e
n
e
r
a
l
 
f
o
r
m
 
o
f
 
a
 
c
o
m
p
l
e
x
 
n
u
d
b
e
r

(
a

c
a
n
 
b
e
 
0
 
a
n
d
 
b

c
a
n
 
b
e
 
0
)
.

1
.

C
h
a
n
g
i
n
g
 
t
o
 
t
h
e
 
i
-
f
o
r
m
:
1
7
:

=

2
.

T
h
e
 
p
o
w
e
r
s
 
o
f

i
:

N
o
t
e
:

T
h
i
s
 
s
e
q
u
e
n
c
e
 
o
n
 
t
h
e
 
g
r
a
p
h
i
n
g
 
o
f
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
 
h
a
s
 
a
 
m
o
r
e
 
d
e
t
a
i
l
e
d
d
i
s
c
u
s
s
i
o
n

t
h
a
n
 
m
o
s
t
 
t
o
p
i
c
s
 
b
e
c
a
u
s
e
 
m
a
n
y
 
t
e
x
t
s
 
d
o
 
n
o
t
 
h
a
v
e
 
a
d
e
q
u
a
t
e
 
e
x
p
l
a
n
a
t
i
o
n

o
f
 
t
h
i
s

i
m
p
o
r
t
a
n
t
 
s
u
b
j
e
c
t
.

3
.

G
r
a
p
h
i
n
g
 
C
o
m
p
l
e
x
 
N
u
m
b
e
r
s

I
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
O
A
 
i
s
 
r
o
t
a
t
e
d
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e
 
a
b
o
u
t
 
0
,

t
h
r
o
u
g
h
 
1
8
0
%
 
w
e
 
o
b
t
a
i
n

-
A
.
 
W
e
 
c
a
n
 
s
a
y
 
t
h
a
t
 
t
h
i
s
 
m
o
t
i
o
n
 
p
r
o
d
u
c
e
s
 
a
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
b
y
 
-
1
.

I
f
 
w
e
 
c
o
n
s
i
d
e
r
 
t
h
i
s

t
o
 
b
e
 
a
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
t
w
i
c
e
 
b
y
 
i
 
(
o
n
c
e
 
u
p
 
t
o
 
t
h
e
 
v
e
r
t
i
c
a
l

p
o
s
i
t
i
o
n
,
 
A
i
,
 
a
g
a
i
n
 
o
v
e
r

t
o
 
-
A
)
 
w
e
 
w
o
u
l
d
 
o
b
t
a
i
n
 
-
A
,
 
s
i
n
c
e
 
A
(
i
)
(
i
)
 
=
 
-
A
.

T
h
e
r
e
f
o
r
e
,
 
w
e
 
c
(
l
s
i
d
e
r
 
o
n
e
 
r
o
t
a
t
i
o
n
 
t
h
r
o
u
g
h

9
0
0

t
o
 
b
e
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
a
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n

b
y
 
I
.

T
h
i
s
 
e
a
s
i
l
y
 
e
x
p
l
a
i
n
s
 
t
h
e
 
p
e
r
i
o
d
i
c
i
t
y
 
o
f
 
t
h
e
 
a
b
o
v
e
 
t
a
b
l
e
,
 
w
h
e
r
e

i
S

=
 
I
.
,
 
e
t
c
.



N
o
t
e
:

U
s
e
 
p
l
a
s
t
i
c
 
w
i
t
h
 
c
e
n
t
e
r
 
f
a
s
t
e
n
e
r

a
t
 
t
h
e
 
o
r
i
g
i
n
 
f
o
r
 
d
e
m
o
n
s
t
r
a
t
i
o
n

o
n
 
a
n
 
o
v
e
r
h
e
a
d
 
p
r
o
j
e
c
t
o
r
.

-
A

A
i

-
A
i

T
h
e
 
v
e
r
t
i
c
a
l
 
a
x
i
s
 
(
A
i
,
 
-
A
i
)
 
i
s
 
t
h
e
 
a
x
i
s
 
o
f
 
i
m
a
g
i
n
a
r
y
 
n
u
m
b
e
r
s
,
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l
 
a
x
i
s

i
s
 
t
h
a
t
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

P
l
o
t
:

P
:
 
4
 
+
 
2
1

Q
:
 
-
2
 
+
 
i

R
:
 
-
1
 
-
 
3
3

(
a
)

C
o
m
p
l
e
x
 
n
u
M
b
e
r
s
 
a
s
 
v
e
c
t
o
r
s

(
1
)

D
e
f
i
n
i
t
i
o
n
 
o
f
 
a
 
v
e
c
t
o
r

2.

Q
u
a
n
t
i
t
i
e
s
 
h
a
v
i
n
g
 
b
o
t
h
 
m
a
g
n
i
t
u
d
e
 
a
n
d
 
d
i
r
e
c
t
i
o
n
 
m
a
y
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
a
s
 
v
i
;
:
t
o
r

q
u
a
n
t
i
t
i
e
s
 
a
n
d
 
m
a
y
 
b
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
d
i
r
e
c
t
e
d
 
l
i
n
e
 
a
e
g
m
e
n
t
s
 
o
r
 
a
r
r
o
w
s

c
a
l
l
e
d
 
v
e
c
t
o
r
s
.

T
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
a
r
r
o
w
 
s
h
o
w
s
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f
 
t
h
e

v
e
c
t
o
r
 
q
u
a
n
t
i
t
y
 
a
n
d
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
a
r
r
o
w
 
s
h
o
w
s
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
f

t
h
e
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
y
.



(
2
)

T
h
e
 
r
e
a
s
o
n
 
f
o
r
 
r
e
l
a
f
i
n
g
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
 
t
o
 
v
e
c
t
o
r
s

S
i
n
c
e
 
t
h
e
r
e
 
i
s
 
a
 
O
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
c
o
m
p
l
e
x
 
n
u
M
b
e
r
s
 
a
n
d
 
t
h
e

p
o
i
n
t
s
 
o
f
 
t
h
e
 
p
l
a
n
e
,
 
a
n
d
 
a
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
p
o
i
n
t
s
 
o
f

t
h
e
 
p
l
a
n
e
,
 
t
h
e
r
e
 
i
s
 
a
l
s
o
 
a
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
c
o
m
p
l
e
x

n
u
M
b
e
r
s
 
a
n
d
 
v
e
c
t
o
r
s
 
d
r
a
w
n
 
f
r
o
m
 
t
h
e
 
o
r
i
g
i
n
.

A
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
y
 
c
a
n
 
b
e
 
r
e
l
a
t
e
d
 
t
o
 
a
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
.

F
r
o
m
 
t
h
e
 
c
o
m
p
l
e
x

n
u
m
b
e
r
 
w
e
 
c
a
n
 
d
e
t
e
r
m
i
n
e
 
b
o
t
h
 
t
h
e
 
s
i
z
e
 
a
n
d
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
v
e
c
t
o
r
 
q
u
a
n
t
i
t
y
.

T
h
u
s
 
w
e
 
s
e
e
 
t
h
a
t
 
w
h
i
l
e
 
r
e
a
l
 
n
u
m
b
e
r
s
 
a
r
e
 
u
s
e
f
u
l
 
f
o
r
 
e
x
p
r
e
s
s
i
n
g
 
s
i
z
e
,
 
c
o
m
p
l
e
x

n
u
M
b
e
r
s
 
a
r
e
 
u
s
e
f
u
l
 
f
o
r
 
e
x
p
r
e
s
s
i
n
g
 
s
i
z
e
 
i
n
 
c
o
n
j
u
n
c
t
i
o
n
 
w
i
t
h
 
d
i
r
e
c
t
i
o
n
.

(
3
)

I
n

th
e 

st
ud

y 
of

 p
hy

si
cs

w
e
 
l
e
a
r
n
 
t
h
a
t
 
w
h
e
n
e
v
e
r
 
t
w
o
 
o
r
 
m
o
r
e
 
f
o
r
c
e
s
 
a
c
t
 
o
n

a
n
 
o
b
j
e
c
t
 
t
h
e
r
e
 
i
s
 
o
n
e
 
f
o
r
c
e
 
w
h
i
c
h
 
c
o
u
l
d
 
r
e
p
l
a
c
e
 
t
h
e
m
 
a
n
d
 
h
a
v
e
 
t
h
e

s
a
m
e
 
e
f
f
e
c
t
;
 
t
h
i
s
 
f
o
r
c
e
 
i
s
 
c
a
l
l
e
d
 
t
h
e
i
r
 
r
e
s
u
l
t
a
n
t
.

T
h
u
s
 
i
f
 
t
h
e
 
f
o
r
c
e
 
A
 
a
c
t
s
 
u
p
o
n
 
o
b
j
e
c
t
 
0
,
 
a
n
d
 
a
t
 
t
h
e

s
a
m
e
 
t
i
m
e
 
f
o
r
c
e
 
B

a
c
t
s
 
u
p
o
n
 
i
t
,
 
t
h
e
 
n
e
t
 
e
f
f
e
c
t
 
o
f
 
t
h
e
 
t
w
o
 
f
o
r
c
e
s
,
 
u
r
 
t
h
e
i
r
 
r
e
s
u
l
t
a
n
t
,
 
1
1
9

i
s
 
u
s
u
a
l
l
y
 
d
i
f
f
e
r
e
n
t
 
i
n
 
a
m
o
u
n
t
 
a
n
d
 
d
i
r
e
c
t
i
o
n
 
f
r
o
m
 
e
i
t
h
e
r
 
o
f
 
t
h
e
m
.

I
t
 
i
s
,
 
i
n
 
f
a
c
t
,
 
t
h
e
 
d
i
a
g
o
n
a
l
 
o
f
 
t
h
e
 
p
a
r
a
l
l
e
l
o
g
r
a
m
 
h
a
v
i
n
g
 
t
h
e
 
t
w
o
 
g
i
v
e
n
 
f
o
r
e
e
e

a
s
 
a
d
j
a
c
e
n
t
 
s
i
d
e
s
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
f
 
a
n
 
a
i
r
p
l
a
n
e
 
i
s
 
p
u
s
h
e
d
 
b
y
 
t
h
e
 
f
o
r
c
e
 
o
f
 
i
t
s
 
m
o
t
o
r
,
 
M
,
 
a
n
d

a
t

t
h
e
 
s
a
m
e
 
t
i
m
e
 
i
t
 
i
s
 
a
c
t
e
d
 
u
p
o
n
 
b
y
 
a
 
w
i
n
d
,
 
W
,
 
t
h
e
 
p
l
a
n
e
 
w
i
l
l
 
a
c
t
u
a
l
l
y

m
o
v
e
 
a
l
o
n
g

t
h
e
 
p
a
t
h
 
o
f
 
t
h
e
 
r
e
s
u
l
t
a
n
t
,
 
R
,
 
a
n
d
 
b
e
 
a
t
a
 
p
r
e
d
i
c
t
a
b
l
e
 
p
o
i
n
t
 
a
t
 
a
 
g
i
v
e
n

t
i
m
e
 
(
p
r
o
v
i
d
e
d
,
 
o
f
 
c
o
u
r
s
e
,
 
t
h
e
 
w
i
n
d
 
a
n
d
 
m
o
t
o
r
 
f
o
r
c
e
s
 
r
e
m
a
i
n
 
c
o
n
s
t
a
n
t
)

i
n
 
a
m
o
u
n
t
 
a
n
d
 
d
i
r
e
c
t
i
o
n
.



5

w
av

er
ks

...
...

...
w

w
w

w
=

la
vo

rm
e

T
o
 
d
e
t
e
r
m
i
n
e
 
R
$
 
a
 
p
a
r
a
l
l
e
l
o
g
r
a
m

i
s
 
c
o
n
s
t
r
u
c
t
e
d
 
o
n
 
s
i
d
e
s
 
W
 
a
n
a
 
M
t
 
a
n
d
 
R

w
i
l
l
 
b
e
 
t
h
e
 
d
i
a
g
o
n
a
l
.

(
4
)

V
h
l
u
e
 
o
f
 
r
e
s
u
l
t
a
n
t
,
 
i
h

c
o
M
p
a
r
i
s
o
n
 
t
o
 
v
a
l
u
e
s
 
o
f
 
c
o
m
p
o
n
e
n
t
s
.

4

...
...

..°
:::

aM
ff.

M
...

""
*.

10
4.

14
1t

R
 
i
s
 
t
h
e
 
r
e
s
u
l
t
a
n
t
 
o
f
 
t
h
e
 
c
o
m
p
o
n
e
n
t
s

A
 
a
n
d
 
B
.

I
n
 
t
h
i
s
 
p
a
r
t
i
c
u
l
a
r
 
e
x
a
m
p
l
e
,

R
 
i
s
 
g
r
e
a
t
e
r
 
t
h
a
n
 
e
i
t
h
e
r
 
A
 
o
r
 
B
.

H
o
w
e
v
e
r
,
 
t
h
i
s
 
i
s
 
n
o
t
 
a
l
w
a
y
s
 
t
h
e
 
c
a
s
e
,

a
n
d

t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
c
o
m
e
 
a
w
a
r
e
 
o
f
 
t
h
i
s
 
f
e
a
t
.

I
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
e
x
a
m
p
l
e
s
 
R
 
i
s

s
m
a
l
l
e
r
 
t
h
a
n
 
o
n
e
 
o
r
 
b
o
t
h
 
c
o
m
p
o
n
e
n
t
s
 
A

a
n
d
 
B
.

A
am

m
o.

.lo
r.

\

I
f
 
A
 
a
n
d
 
B
 
a
r
e
 
e
q
u
a
l
,
 
a
s
 
A

r
o
t
a
t
e
s
 
t
o
w
a
r
d
 
a
 
d
i
r
e
c
t
i
o
n

e
x
a
c
t
l
y
 
o
p
p
o
s
i
t
e
 
f
r
o
m
 
B
,

R
 
a
p
p
r
o
a
c
h
e
s
 
z
e
r
o
 
a
s
 
a

l
i
m
i
t
.

A
M

II
I4

51
.0

5
.1

11
11

05
01

11
11

11
1B

(
5
)
 
G
r
a
p
h
i
n
g
 
t
h
e
 
s
u
m
 
o
f
 
t
w
o
 
c
o
m
p
l
e
x
 
n
u
M
b
e
r
s
.

E
x
a
m
p
l
e
:

G
r
a
p
h
 
t
h
e
 
s
u
m
 
o
f
 
v
e
c
t
o
r
s
 
4
 
+
 
I
 
a
n
d
 
1
 
+

2
i



T
h
e
 
r
e
s
u
l
t
a
n
t
 
R
 
I
s
 
s
e
e
n
 
t
o
 
b
e
 
5
4
.
 
3
1
,
 
b
o
t
h
 
o
n
 
t
h
e
 
g
r
a
p
h
 
a
n
d
 
b
y
 
a
d
d
i
t
i
o
n
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
e
x
e
r
c
i
s
e
s
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
 
s
u
m
s
 
o
f
 
p
a
i
r
s
 
o
f

c
o
m
p
l
e
x
 
n
u
M
b
e
r
s
,
 
b
o
t
h
 
b
y
 
g
r
a
p
h
 
a
n
d
 
b
y
 
a
l
g
e
b
r
a
i
c
 
c
o
m
b
i
n
a
t
i
o
n
.

E
x
a
m
p
l
e
:

x
b
i

c
d
i

(
6
)

M
u
l
t
i
p
l
y
i
n
g
 
r
e
a
l
 
a
n
d
 
p
u
r
e
 
i
m
6
g
i
n
a
r
y
 
n
u
m
b
e
r
s

S
i
n
c
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
b
y
 
i
 
r
o
t
a
t
n
 
O
A
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e
 
t
h
r
o
u
g
h
 
9
0
 
d
e
g
r
e
e
s
,

3
1
 
o
r
 
3
.
1
 
i
s
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
t
h
e
 
p
o
i
n
t
 
B
 
(
0
 
+
 
3
1
)
 
o
n
 
t
h
e
 
v
e
r
t
i
c
a
l
 
i
 
a
x
i
s
.

o

1.
11

11
01

11
7.

11
0=

1,
11

10
11

=
61

10
01

/1
1.

01
11

11
11

11
10

(
7
)

M
u
l
t
i
p
l
y
i
n
g
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s

L
i
k
e
w
i
s
e
,
 
m
u
l
t
i
p
l
y
i
n
g
 
(
2
 
+
 
i
)
 
t
i
m
e
s
 
i
 
r
o
t
a
t
e
s
 
t
h
e
 
v
e
c
t
o
r
 
o
f
 
(
2
 
+
 
i
)

t
h
r
o
u
g
h
 
9
0
 
d
e
g
r
e
e
s
 
t
o
 
f
o
r
m
 
t
h
e
 
v
e
c
t
o
r
 
(
-
1
 
+
 
2
i
)
.

A
l
s
o
,
 
(
2
 
+
 
i
)
i
 
=
 
2
1
.
 
+

1
2

=
 
-
1
 
+
 
2
1
.



M
u
l
t
i
p
l
y
t
n
g
 
b
y
 
&
c
o
n
s
t
a
n
t
,
 
s
u
c
h
 
a
s
 
t
w
o
,
 
d
o
u
b
l
e
s
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
v
e
c
t
o
r

m
u
l
t
i
p
l
i
e
d
.

P
r
O
b
l
e
m
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
o
n
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
a
n
d
 
d
i
v
i
s
i
o
n
 
o
f
 
p
u
r
e

i
m
a
g
i
n
a
r
y
 
n
u
m
b
e
r
s
 
a
n
d
 
c
o
m
p
l
e
x
 
n
u
M
b
e
r
s
,

to
 b

e
s
o
l
v
e
d
 
b
y
 
t
h
e
 
s
a
m
e
 
r
u
l
e
s
 
a
s

f
o
r
 
a
n
y
 
i
r
r
a
t
i
o
n
a
l
 
n
u
d
b
e
r
s
,
 
w
i
t
h
 
o
n
e
 
d
i
f
f
g
r
e
n
c
e
:

t
h
e
 
v
a
r
i
o
u
s
 
p
o
w
e
r
s
 
o
f

i
 
s
h
o
u
l
d
 
b
e
 
s
i
m
p
l
i
f
i
e
d
.

F
o
r
 
e
x
a
m
p
l
e
:

3
1
'
 
=
 
-
3
,
 
4
i
3
 
=
 
4
1
,
 
e
t
c
.

S
o
m
e

e
x
e
r
c
i
s
e
s
 
c
o
u
l
d
 
b
e
 
g
i
v
e
n
 
o
n
 
g
r
a
p
h
i
n
g
 
t
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
.

E
x
a
m
p
l
e
:

M
u
l
i
p
l
y
i
n
g
 
(
2
 
+
 
i
)

2
 
d
o
U
b
l
e
s
 
i
t
s
 
l
e
n
g
t
h
,
 
f
o
r
m
i
n
g
 
4
 
+
 
2
1
.

A
 4

 ..
;-

I
X
.

Q
u
a
d
r
a
t
i
c
 
F
u
n
c
t
i
o
n
s
 
a
n
d
 
E
q
u
a
t
i
o
n
s

-
 
T
i
m
e
:

2
0
 
d
a
y
s

A
.

Q
u
a
d
r
a
t
i
c
 
F
u
n
c
t
i
o
n
s
:

f
(
x
)
 
=
 
a
x
2
 
+
 
b
x
 
+
c

(
W
h
e
r
e
 
a

0
)

1
.

G
r
a
p
h
i
n
g
 
q
u
a
d
r
a
t
i
c
 
f
u
n
c
t
i
o
n
s

(
a
)

S
h
a
p
e
 
o
f
 
t
h
e
 
c
u
r
v
e
:

a
 
p
a
r
a
b
o
l
a

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
s
h
a
p
e
 
o
f
a
 
p
a
r
a
b
o
l
a
-
-
t
h
e
 
n
a
m
e
 
o
f
 
t
h
e

c
u
r
v
e
 
f
o
r
m
e
d
 
b
y
 
g
r
a
p
h
i
n
g
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
a
t
 
t
h
e
 
l
e
f
t
.

S
o
m
e
 
e
x
a
m
p
l
e
s
 
o
f
 
t
h
e
 
p
a
r
a
b
o
l
a
 
a
r
e
 
t
h
e
 
p
a
t
h
 
o
f
a
 
p
r
o
j
e
c
t
i
l
e
 
i
n
 
a
 
v
a
c
u
u
m
 
(
a
i
r

r
e
s
i
s
t
a
n
c
e
 
m
o
d
i
f
i
e
s
 
t
h
e
 
c
u
r
v
e
 
s
o
m
e
w
h
a
t
)
,
 
a
n
d
 
t
h
e

c
r
o
s
s
 
s
e
c
t
i
o
n
 
o
f
 
s
o
m
e
 
h
e
a
d
l
i
g
h
t

r
e
f
l
e
c
t
o
r
s
 
a
n
d
 
o
f
 
s
o
m
e
 
a
n
t
e
n
n
a
e
 
u
s
e
d
 
f
o
r
 
r
a
d
i
o
 
a
n
d

t
e
l
e
v
i
s
i
o
n
.

T
h
e
 
h
y
p
e
r
b
o
l
i
c

p
a
r
a
b
o
l
o
i
d
 
f
o
r
m
 
i
n
 
a
r
c
h
i
t
e
c
t
u
r
e
 
h
a
s

a
 
p
a
r
a
b
o
l
i
c
 
c
r
o
s
s
 
s
e
c
t
i
o
n
.

-
 
7
8



r

T
h
e
 
e
x
a
c
t
 
p
r
o
p
o
r
t
i
o
n
s
 
o
f

a
 
p
a
r
a
b
o
l
a
 
m
a
y
 
v
a
r
y
 
f
r
o
m

t
o

9
b
u
t
 
i
f
 
t
h
e
 
e
n
d
s
 
a
r
e
 
g
r
a
p
h
e
d
 
t
o

a
 
g
r
e
a
t
 
d
i
s
t
a
n
c
e
 
b
y
 
p
l
o
t
t
i
n
g
 
a
d
d
i
t
i
o
n
a
l

p
o
i
n
t
s
,

t
h
e
 
l
i
n
e
s
 
b
e
c
o
m
e
 
a
l
m
o
s
t
 
p
a
r
a
l
l
e
l
.

(
b
)

F
o
r
 
e
v
e
r
y
 
p
a
r
i
b
o
l
a
 
t
h
e
r
e
 
i
s

a
 
l
i
n
e
,
 
c
a
l
l
e
d
 
t
h
e
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
,
 
a
b
o
u
t
 
u
h
i
c
h

t
h
e
 
c
u
r
v
e
 
i
s
 
s
y
m
m
e
t
r
i
c
.

T
h
e
 
d
i
s
c
u
s
s
i
o
n

c
a
n
 
w
e
l
l
 
b
e
g
i
n
 
w
i
t
h
 
a
 
s
i
m
p
l
e
 
e
x
a
m
p
l
e
,

y
 
=
 
x
4
.

T
h
e
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
 
i
s
 
t
h
e
y
-
a
x
i
s
,
 
w
i
t
h
 
t
h
e
 
v
e
r
t
e
x
 
a
t
 
t
h
e

o
r
i
g
i
n
.

I
n
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
y
 
=
a
x
2

4
.
 
b
x
 
+
 
c
,
 
i
f
 
b
 
*
 
0
,
 
t
h
e
 
p
a
r
a
b
o
l
a
 
w
i
l
l
 
h
a
v
e
a
 
d
i
f
f
e
r
e
n
t

a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
,
 
n
o
t
 
t
h
e
 
y
-
a
x
i
s
 
b
u
t

a
 
l
i
n
e
 
p
a
r
a
l
l
e
l
 
t
o
 
i
t
.

A
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
w
h
a
t

h
a
p
p
e
n
s
 
t
o
 
t
h
e
 
c
u
r
v
e

a
s
 
a
,
 
b
,
 
a
n
d
 
c
 
v
a
r
y
 
i
s
 
v
a
l
u
a
0
.
e
 
a
t
 
t
h
i
s
 
p
o
i
n
t
.

S
o
m
e
 
m
e
n
t
i
o
n

m
a
y
 
b
e
 
m
a
d
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
x
 
=
 
y
2
,
 
a
n
d
 
o
f
x
 
=
 
a
y

+
 
b
y
 
4
-
 
c
.

H
*

T
h
e
 
c
o
n
c
e
p
t
 
o
f
 
s
y
m
m
e
t
r
y
 
s
h
o
u
l
d

r
e
c
e
i
v
e
 
a
t
t
e
n
t
i
o
n
:

t
h
e
 
f
a
c
t
 
t
h
a
t
 
t
h
e
r
e

a
r
e
 
m
a
t
c
h
i
n
g

p
o
i
n
t
s
,
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
,
 
w
h
i
c
h
c
a
u
s
e
 
t
h
e
 
c
u
r
v
e
 
t
o
 
b
e
 
s
y
m
m
e
t
r
i
c
 
w
i
t
h
 
r
e
s
p
e
c
t

t
o
 
a
 
l
i
n
e
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n
y
 
=
x
2
,
 
w
h
e
n
x
 
i
s
 
e
i
t
h
e
r
 
p
l
u
s
 
2
 
o
r

m
i
n
u
s
 
2
,
 
y
 
e
q
u
a
l
s
 
4
.



(
c
)

T
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
 
o
r
 
v
e
r
t
e
x

F
o
r
 
y
 
=

a
x
2
+
 
b
x
 
+
 
c
,
 
i
f
 
a
 
>
0
,
 
w
h
e
n
 
t
h
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
x
 
i
s

a
l
l
o
w
e
d
 
t
o

b
e
c
o
m
e
 
v
e
r
y
 
l
a
r
g
e
,
 
t
h
e
 
v
a
l
u
e
 
o
f
 
y
 
w
i
l
l
 
"
k
e
 
l
a
r
g
e
 
a
n
d
 
p
o
s
i
t
i
v
e
;
 
a
s
 
x
 
i
n
c
r
e
a
s
e
s
x
2

w
i
l
l
 
i
n
c
r
e
a
s
e
 
s
t
i
l
l
 
m
r
e
 
r
a
p
i
d
l
y
 
a
n
d
 
a
x
4
 
w
i
l
l
 
e
v
e
n
t
u
a
l
l
y
 
b
e
c
o
m
e
m
u
c
h
 
g
r
e
a
t
e
r

t
h
a
n
 
b
x
.

E
v
e
n
 
i
f
 
b
 
i
s
 
n
e
g
a
t
i
v
e
,

a
x
2
 
+
 
b
x
>
 
0
.

(
1
)

I
f
 
w
h
e
n

l
x

i
s
 
l
a
r
g
e
,
 
y

a
l
s
o
 
b
e
c
o
m
e
s
 
l
a
r
g
e
 
a
n
d
 
p
o
s
i
t
i
v
e
,
 
t
h
e
 
c
u
r
v
e
 
w
i
l
l
 
b
e

o
p
e
n
e
d
 
u
p
w
a
r
d
,

a
 
m
a
x
i
m
u
m
 
v
a
l
u
e
.

I
n
 
t
h
i
s
 
c
a
s
e
,
 
t
h
e
 
v
e
r
t
e
x
 
o
r
 
t
u
r
n
i
n
g
 
p
o
i
n
t
 
m
i
l
l
 
h
a
v
e

I
n
 
l
i
k
e
 
m
a
n
n
e
r
,
 
i
f
 
a
 
4
:
0
,
 
t
h
e
 
c
u
r
v
e
 
w
i
l
l
 
o
p
e
n
 
d
o
w
n
w
a
r
d
 
a
n
d
 
w
i
l
l
 
r
i
s
e
 
t
o
 
a

m
a
x
i
m
u
m
 
p
o
i
n
t
 
a
t
 
i
t
s
 
v
e
r
t
e
x
.

A
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
o
f
 
t
h
e
 
p
a
r
a
b
o
l
a
,

f
o
l
l
o
w
e
d
 
b
y

s
t
u
d
e
n
t
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
i
k
e
t
d
h
i
n
g
,
 
f
r
e
e
h
a
n
d
,
 
f
h
e
 
v
a
r
i
o
u
s
 
c
u
r
v
e
s
 
o
f
q
u
a
d
r
a
t
i
c

e
q
u
a
t
i
o
n
s
,
 
m
i
l
l
 
b
e
 
t
i
m
e
 
w
e
l
l
 
s
p
e
n
t
.

E
x
a
m
p
l
e
s
:
 
.
g
r
a
p
h
 
f
r
e
e
-
h
a
n
d
 
c
u
r
v
e
s
 
o
f
:

=
:

=
2
x
2
;

=
x
2

+
 
l
;

=
.
x
2
;
x
 
=
y
2
;

=
x
2

+
 
x
;

y
 
=

-
x
2
 
+
 
x
9
 
e
t
c
.

(
2
)

F
i
n
d
i
n
g
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
:

x

I
t
 
s
h
o
u
l
d
 
b
e
 
e
m
P
h
a
s
i
z
e
d
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
s
e
v
e
r
a
l
 
w
a
y
s
 
t
o
 
d
e
t
e
r
m
i
n
e
t
h
e

c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
,
 
b
u
t
 
t
h
a
t
 
s
i
n
c
e
 
a
l
l
 
o
f
 
t
h
o
s
e
 
a
v
a
i
l
a
b
l
e

a
t
 
t
h
i
s
 
s
t
a
g
e
 
a
r
e
 
m
o
r
e
 
o
r
 
l
e
s
s
 
t
i
m
e
-
c
o
n
s
u
m
i
n
g
,
 
t
h
i
s
 
i
s
 
o
n
e
t
i
m
e
 
W
h
e
n

m
e
m
o
r
i
z
a
t
i
o
n
 
i
s
 
a
d
v
i
s
a
b
l
e
!

(
I
n
 
c
a
l
c
u
l
u
s
,
 
t
h
e
 
d
e
r
i
v
a
t
i
v
e
 
m
i
l
l
 
p
r
o
v
i
d
e

a
n
 
e
a
s
y
 
s
o
l
u
t
i
o
n
)
.

H
o
w
e
v
e
r
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
f
i
n
d
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s

o
f
 
t
h
e

tu
rn

in
g 

po
in

t b
y 

so
m

e 
ot

he
r 

m
et

ho
d,

 if
 h

e 
ca

nn
ot

 r
ec

al
l t

he
 f

or
m

ul
a.



(
2
-
a
)

B
y
 
t
h
e
 
a
v
e
r
a
g
e
 
o
f
 
t
h
e
 
r
o
o
t
s
,
 
i
f
 
t
h
e

s
o
l
u
t
i
o
n
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,

g
i
v
e
n
 
b
y
 
t
h
e
 
v
a
l
u
e
s

x
i

a
n
d
 
x
q
,
 
a
r
e
 
k
n
o
w
n
,
 
t
h
e
y
c
a
n
 
b
e
 
a
v
e
r
a
g
e
d

t
o
 
f
i
n
d
 
t
h
e
 
a
b
s
c
i
s
s
a
,

x
R
,
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
.

A
f
t
e
r
 
f
i
n
d
i
n
g

s
u
b
s
t
i
t
u
t
i
o
n
 
o
f
 
i
t
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n

w
i
l
l
 
g
i
v
e
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g

v
g
l
u
e
 
o
f
 
y
:

y
 
=
 
f
(
x
3
)
.

E
x
a
m
p
l
e
:

f
i
n
d
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e

t
u
r
n
i
n
g
 
p
o
i
n
t
 
o
f
 
t
h
e

c
u
r
v
e
 
o
f

y
 
=
 
2
x
2
 
+
 
S
x
 
-
 
3
.

(
2
x

-
1
)
(
x
 
+
 
3
)
 
=
 
0
;

x
 
=

-
3
.

T
h
e
 
a
v
e
r
a
g
e
 
o
f
 
t
h
e
 
r
o
o
t
s

=

2
(
2
5
)

2
5

_
 
3
 
_

2
5

=
1
6

4
8

=
2

4

5
0

2
4

=
-
4
9

-
5

A
n
s
:
 
(
-
-
,

-
4
9

8
8

8
4

8

-
b

(
2
-
b
)

T
o
 
o
b
t
a
i
n
 
t
h
e
 
f
o
r
m
u
l
a
,

x
 
=

o
n
e
 
c
a
n
 
p
r
o
c
e
e
d
 
a
s
 
a
b
o
v
e
 
w
i
t
h
 
t
h
e

2
a

f
o
r
m
u
l
a
s
 
f
o
r
 
t
h
e
 
r
o
o
t
s
.

-
b
 
+
 
b
2

4
a
c

-
b

-
1
,
2
-
 
4
a
c

x
1

2
a

x
2

=
 4

11
10 2a

-
2
b

x
l
 
+
 
1
c
2

=
2
a

-
b

=
2

2
2
a

-
.
8
1
-

)



is

(
2
-
c
,

B
y
 
t
r
a
n
s
f
o
r
m
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
 
i
n
t
o
 
t
h
e
 
f
o
r
%
 
y
 
=
 
a
(
x

h
)
2

+
 
I
c
,

o
n
e
 
c
a
n
 
s
e
t
 
x
 
=
 
h
,
 
t
h
e
r
e
b
y
 
m
a
k
i
n
g
 
a
(
x
 
-

b
e
c
o
m
e
 
0
,
 
a
n
d
 
y
 
a

m
i
n
i
m
u
m
.

x
 
=
 
h
,
 
t
h
e
n
,
 
i
s
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
a
x
i
s

o
f
 
s
y
m
m
e
t
r
y

a
n
d
 
i
s
 
t
h
e
 
i
b
s
c
i
s
s
a
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
 
o
f
 
t
h
e

gr
ap

h.

E
x
a
m
p
l
e
:

y
 
=

2
x
2

-
 
4
x
 
+
 
5
;
 
f
i
n
d
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
p
t
.

y
5
 
=
 
2
(
x
2
 
.
 
2
x
 
+
 
?
)

y
 
-
 
5
 
+
 
2
 
=

2
(
x
2

-
 
2
x
 
+
1
)

y
 
-
 
3
 
=
 
2
(
x
 
-

1
)
2

W
he

n 
x 

=
1
,
 
t
h
e
 
r
i
g
h
X
 
m
e
m
b
e
r
 
b
e
c
o
m
e
s
 
0
,
 
a
n
d
 
y
 
h
a
s
 
a
 
m
i
n
i
m
u
m
 
v
a
l
u
e
.

T
o
 
f
i
n
d
 
y
:

y
 
=
 
2
(
1
)
'
 
-
 
4
(
1
)
 
+
 
5
 
=
 
3
.

(
3
)

F
i
n
d
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
:

x
 
=

l
a

S
i
n
c
e
 
t
h
e
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
 
p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
t
h
e
 
t
u
r
n
i
n
g
 
p
o
i
n
t
 
o
r
 
v
e
r
t
e
x
 
o
f

t
h
e
 
p
a
r
a
b
o
l
a
,
 
a
n
d
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
t
l
a
e
 
y
-
a
x
i
s
,
 
t
h
e
 
a
b
s
c
i
s
s
a
 
o
f
 
t
h
e
 
t
u
r
n
i
n
g

p
o
i
n
t
,
 
x
 
=
 
-
b
/
2
a
,
 
a
l
s
o
 
g
i
v
e
s
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
a
x
i
s
 
o
f
 
s
y
m
m
e
t
r
y
.

B
.

A
l
g
e
b
r
a
i
c
 
s
o
l
u
t
i
o
n

of
 q

ua
dr

at
ic

e
q
u
a
t
i
o
n
s

1.
In

co
m

pl
et

e 
qu

ad
ra

tic
 e

qu
at

io
ns

- 
82

 -



I
n
c
o
m
p
l
e
t
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s
 
(
a
x
2
 
+
 
b
x
 
+
 
c
 
=
0

w
h
e
r
e
 
b
 
=
 
0
 
a
n
d
/
o
r
 
c
 
=
 
0
)
 
c
a
n

b
e
 
s
o
l
v
e
d
 
b
y
 
f
i
n
d
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
r
o
o
t
 
o
f
 
b
o
t
h
 
m
e
m
b
e
r
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
a
f
t
e
r
 
s
o
l
v
i
n
g
 
f
o
r
 
x
2

.

E
x
a
m
p
l
e
:

2
x
n2

=
x
'
 
=
 
5
/
2

x
 
=
+
C
O
-

=
+

(
l
i
k
e
 
r
o
o
t
s
 
o
f
 
e
q
u
a
l
s
 
a
r
e
 
e
q
u
a
l
)

2

S
t
u
d
e
n
t
s
 
s
o
m
e
t
i
m
e
s
 
l
o
s
e
 
t
h
e
 
n
e
g
a
t
i
v
e
 
r
o
o
t
,
 
h
a
v
i
n
g
 
b
e
e
n
 
t
r
a
i
n
e
d
 
t
o
 
t
h
i
n
k
 
i
n
 
t
e
r
m
s
 
o
f

t
h
e
 
p
o
s
i
t
i
v
e
 
p
r
i
n
c
i
p
a
l
 
r
o
o
t
 
o
n
l
y
.

F
o
r
 
t
h
i
s
 
r
e
a
s
o
n
 
s
o
m
e
 
i
n
s
t
r
u
c
t
o
r
s
 
p
r
e
f
e
r
 
t
o
 
u
s
e

t
h
e
 
f
a
c
t
o
r
i
n
g
 
m
e
t
h
o
d
:

x
2

=
 
a
,

x
2

a
 
=
 
0
,
 
(
x

-
1
-
1
/
a
 
)
(
x

-4
7)

=
 
0
;

x
-1

7
E
x
a
m
p
l
e
:

2
x
2

=
 
5

2
x
2

-
 
5
 
=
 
0

x
2

2

x
2

(
)
2

=
 
0

(
x

)
(
x

)
 
=
 
0

x
 
=

2
2

2
.

C
o
m
p
l
e
t
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s
:

a
x
2

+
 
b
x
 
+
 
c
 
=
 
0
;
 
a
,
b
,
c
 
t
 
0

(
a
)

B
y
 
f
a
c
t
o
r
i
n
g

T
h
i
s
 
t
o
p
i
c
 
w
a
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
u
n
i
o
n
o
i
n
 
f
a
c
t
o
r
i
:
g
.

A
d
d
i
t
i
o
n
a
l
 
p
r
a
c
t
i
c
e
 
s
h
o
u
l
d
 
b
e

g
i
v
e
n
 
h
e
r
e
,
 
a
n
d
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
k
n
o
w
 
t
h
a
t
 
f
a
c
t
o
r
i
n
g
 
i
s
 
g
e
n
e
r
a
l
l
y
 
t
h
e
 
p
r
e
f
e
r
r
e
d

m
e
t
h
o
d
,
 
i
f
 
t
n
e
 
e
q
u
a
t
i
o
n
 
c
a
n
 
b
e
 
f
a
c
t
o
r
e
d
 
e
a
s
i
l
y
.

S
o
m
e
t
i
m
e
s
,
 
h
o
w
e
v
e
r
,
 
i
t
 
i
s
 
i
n
a
d
v
i
s
a
b
l
e
 
t
o
 
a
t
t
e
m
p
t
 
t
o
 
f
a
c
t
o
r
,
 
i
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
a

a
n
d
 
t
h
e
 
c
o
n
s
t
a
n
t
 
c
 
a
r
e
 
c
o
m
p
o
s
i
t
e
 
n
u
M
b
e
r
s
 
w
i
t
h
 
s
e
v
e
r
a
l
 
f
a
c
t
o
r
s
.

B
e
f
o
r
e
 
w
a
s
t
i
n
g

t
i
m
e
 
t
r
y
i
n
g
 
p
o
s
s
i
b
l
e
 
a
r
r
a
n
g
e
m
e
n
t
s
 
o
f
 
f
a
c
t
o
r
s
,
 
o
n
e
 
c
a
n
 
d
i
s
c
o
x
e
r
 
q
u
i
c
k
l
y
 
w
h
e
t
h
e
r

t
h
e
r
e
 
a
r
e
 
r
a
t
i
o
n
a
l
 
f
a
c
t
o
r
s
 
b
y
 
e
v
a
l
u
a
t
i
n
g
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
n
t
 
V
 
-
 
4
a
c
.

I
f
 
t
h
e

d
i
s
c
r
i
m
i
n
a
n
t
 
i
s
 
b
o
t
h
 
p
o
s
i
t
i
v
e
 
a
n
d
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
,
 
t
h
e
r
e
 
a
r
e
 
r
a
t
i
o
n
a
l
 
f
a
c
t
o
r
s
.



E
x
a
m
p
l
e
:

S
o
l
v
e
 
f
b
r
 
x
;
 
1
2
x
2
 
+
 
1
0
x
 
+
 
5
 
=
 
0

a
 
=
 
1
2

b
 
=
 
1
0

c
 
=
 
5

b
2

-
 
4
a
c
 
=
 
1
0
0
 
-

4
(
1
2
)
(
5
)
 
=
 
1
0
0

.
 
2
4
0
.
=
 
-
1
4
0

S
i
n
c
e
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
n
t
 
i
s
 
n
o
t
 
a
 
p
e
r
f
e
c
t
 
s
q
u
a
r
e
,
 
t
h
e
 
e
q
u
a
t
i
o
n
 
h
a
s

n
o
 
r
a
t
i
o
n
a
l
 
f
a
c
t
o
r
s
.

A
l
t
h
o
u
g
h
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
 
h
a
s
 
n
o
t
 
y
e
t
 
b
e
e
n
 
i
n
t
r
o
d
u
c
e
d
 
i
n
 
t
h
i
s
 
s
y
l
l
a
b
u
s
,

t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
a
l
r
e
a
d
y
 
b
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
i
t
 
f
r
o
m
 
h
i
s
 
f
i
r
s
t
-
y
e
a
r
 
c
o
u
r
s
e

i
n
 
a
l
g
e
b
r
a
.

I
t
 
m
a
y
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
r
e
v
i
e
w
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
 
a
t
 
t
h
i
s

t
i
m
e
,

x
 
=
-
b
J
:
i
b
2

4
a
c
,
 
s
h
o
w
i
n
g
 
t
h
a
t
 
t
h
e
 
r
a
d
i
c
a
l
 
y
f
b
2

4
a
c
 
d
e
t
e
r
m
i
n
e
s

t
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
r
o
o
t
s
.

I
f
 
t
h
e
 
d
i
s
c
r
i
m
i
n
a
n
t
b
2

-
 
4
a
c

i
s
 
a
 
p
o
s
i
t
i
v
e
 
p
e
r
f
e
c
t

s
q
u
a
i
i
9
 
t
h
e
r
e
 
a
r
e
 
r
a
t
i
o
n
a
l
 
r
o
o
t
s
,
.
a
n
d
 
i
f
 
s
o
,
 
t
h
e
 
e
q
u
a
t
i
o
n
 
i
s
 
f
a
c
t
o
r
a
b
l
e
 
i
n
t
o

r
a
t
i
o
n
a
l
 
f
a
c
t
o
r
s
.

b
2

4
a
c
 
=
 
0
 
c
a
n
 
b
e
 
f
a
c
t
o
r
e
d
 
a
s
 
a
 
t
r
i
n
o
m
i
a
l
 
s
q
u
a
r
e
,

b
2

-
 
4
a
c

<
 
0
.

I
n
v
o
l
v
e
 
i
 
f
a
c
t
o
r
s
.

(
l
b
)

B
y
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
:

a
x
.
2
+
 
b
x
 
+
 
c
 
=
 
0

F
o
l
l
o
w
i
n
g
 
a
r
e
 
t
w
o
 
e
x
a
m
p
l
e
s
 
o
f
 
s
o
l
u
t
i
o
n
 
b
y
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
.

I
t
 
i
s
 
o
b
v
i
o
u
s

t
h
a
t
 
w
h
e
n
 
a

1
,
 
o
r
 
b
 
i
s
 
a
n
 
o
d
d
 
n
u
m
b
e
r
,
 
(
a
r
 
b
o
t
h
)
 
a
s
 
i
n
 
E
x
a
m
p
l
e
 
2
,
 
t
h
e

o
p
e
r
a
t
i
o
n
 
i
s
 
l
a
b
o
r
i
o
u
s
,
 
w
h
e
r
e
a
s
 
E
x
a
m
p
l
e
 
1
 
c
a
n
 
b
e
 
s
o
l
v
e
d
 
e
a
s
i
l
y
 
b
y
 
c
o
m
p
l
e
t
i
n
g

t
h
e
 
s
q
u
a
r
e
.

E
x
a
m
p
l
e
 
2
 
s
h
o
u
l
d
 
b
e
 
d
o
n
e
 
b
y
 
f
a
c
t
o
r
i
n
g
,
 
o
r
 
b
y
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
.

r
s
'
t
%

a
x
2

+
 
b
x
 
+
 
c

D
i
v
i
d
e
 
b
o
t
h
 
m
e
m
b
e
r
s
 
b
y
 
a
.

C
l
e
a
r
 
c
 
f
r
o
m
 
l
e
f
t
 
m
e
m
b
e
r
.

S
q
u
a
r
e
 
l
i
b
,
 
a
d
d
 
t
o
 
b
o
t
h

m
e
m
b
e
r
s
.

F
i
n
d
 
t
h
e
 
s
q
u
a
r
e
 
r
o
u
t
 
o
f
-
b
o
t
h
 
m
e
m
b
e
r
s
.

C
o
m
p
l
e
t
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
b
y

s
e
t
t
i
n
g
 
t
h
e
 
b
i
n
o
m
i
a
l
 
i
n
 
t
h
e
 
l
e
f
t
 
m
e
m
b
e
r
 
e
q
u
a
l
 
t
o
 
e
a
c
h
 
t
e
r
m
 
(
+
 
a
n
d
 
-
)
 
i
n
 
t
h
e

r
i
g
h
t
 
m
e
m
b
e
r
.

-
 
8
4
 
-



E
x
a
m
p
l
e
 
1
: x
2

+
 
2
x
 
-
 
2
 
=
 
0

x
2

+
 
2
x
 
=
 
2

A
n
s
:

x
2
+
 
2
x
 
+
 
1
 
=
 
2
 
+
 
1

(
x
 
+
 
1
)
2
 
m
 
3

x
 
+
 
1
 
=
 
+
ir

x 
+

 1
 =

 ti
r5

;
x
 
+
 
1
 
=

x
 
=
 
-
1
 
-

x
 
=
 
-
1
 
+
V
T
 
.
1

E
x
a
m
p
l
e
 
2
:

3
1
2

x
-
7
2
:
7
-
+
-

3
3

(
x

=

1
c
2

J
.
2
5

=
-
2
4

2
5

g

3
6

3
'

3
6

(
K
 
-
 
5
/
6
)
2

=
:
a
/

3
6

=
1 3
6

3
6

x
5
/
6
=

1
/
6

x
5
/
6
=
1
/
6
,
 
x
 
=
 
6
/
6
 
o
r
 
1

x
 
-
 
5
/
6
 
=
 
-
1
/
6
,
 
x
 
=
 
4
/
6
 
o
r
 
2
/
3

A
n
s
:

x
 
=
 
1
,
 
2
/
3

-
 
8
5
 
-



(
e
)

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
u
r
g
e
d
 
t
o
 
u
s
e
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
o
n
 
a
p
y

q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
h
a
v
i
n
g
 
a
 
=
 
1
 
a
n
d
 
b
 
a
n
 
e
v
e
n
 
n
u
m
b
e
r
.

T
h
e
y
 
t
e
n
d
 
t
o
 
u
s
e
 
t
h
e

q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
 
o
n
 
a
l
l
 
u
n
f
a
c
t
o
r
a
b
l
e
 
e
q
u
a
t
i
o
n
s
,
 
b
u
t
 
w
i
l
l
 
u
s
u
a
l
l
y
 
l
e
a
r
n
 
t
o

t
u
r
n
 
t
o
 
t
h
e
 
c
o
m
p
l
e
t
i
n
g
-
t
h
e
.
s
g
u
a
r
e
 
m
e
t
h
e
d
 
w
h
e
n
 
t
h
e
y
 
h
a
v
e
 
h
a
d
 
e
n
o
u
g
h
 
e
x
p
e
r
i
e
n
c
e
.

F
o
r
 
e
x
a
m
p
l
e
,
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
x
2
 
+
 
6
x
 
+
 
4
4
-
L
 
=
 
0
,
 
c
a
n
 
b
e
 
m
o
r
e
 
e
a
s
i
l
y
 
s
o
l
v
e
d
 
b
y

c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
 
t
h
a
n
 
b
y
 
f
o
r
m
u
l
a
.

B
y
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
:

x
 
=

-
b

1
7
-
7
-
4
7

S
o
m
e
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
e
n
j
o
y
 
d
e
r
i
v
i
n
g
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
 
h
y
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e

s
q
u
a
r
e
.

T
h
e
 
d
e
r
i
v
a
t
i
o
n
 
s
h
o
u
l
d
 
a
t
 
l
e
a
s
t
 
b
e
 
d
e
m
o
n
s
t
r
a
t
e
d
 
t
o
 
a
l
l
 
s
t
u
d
e
n
t
s
.

A
n
y
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
c
a
n
 
b
e
 
s
o
l
v
e
d
 
b
y
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
f
o
r
m
u
l
a
,
 
e
s
p
e
c
i
a
l
l
y

e
q
u
a
t
i
o
n
s
 
t
h
a
t
 
a
r
e
 
d
i
f
f
i
c
u
l
t
 
t
o
 
f
a
c
t
o
r
.

T
h
e
 
f
a
c
t
 
t
h
a
t
 
t
h
e
 
e
x
p
r
e
s
s
i
o
n
 
2
a

i
s
 
%
%
m
i
t
t
e
n
 
a
b
 
a
 
d
i
v
i
s
o
r
 
u
n
d
e
r
 
t
h
e
 
e
n
t
i
r
e
 
r
e
s
t
 
o
f
 
t
h
e
 
f
o
r
m
u
l
a
 
w
i
l
l
 
p
r
o
b
a
b
l
y
 
n
e
e
d

e
m
p
h
a
s
i
s
;
 
o
t
h
e
r
w
i
s
e
 
(
-
b
)
 
"
c
a
l
l
 
t
h
i
s
 
t
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
b
"
 
m
a
y
 
b
e
 
l
e
f
t
 
b
y

i
t
s
e
l
f
,
 
w
i
t
h
o
u
t
 
a
 
d
e
n
o
m
i
n
a
t
o
r
.

3
.

F
o
r
m
i
n
g
 
a
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
w
h
e
n
 
t
h
e
 
r
o
o
t
s
 
x
i
 
a
n
d
 
x
2
 
a
r
e
 
g
i
v
e
n
.

(
a
)
 
B
y
 
f
a
c
t
o
r
i
n
g
 
(
i
n
 
r
e
v
e
r
s
e
)

(
b
)

B
y
 
t
h
s
 
s
u
m
 
a
n
d
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
r
o
o
t
s

E
x
a
m
p
l
e
:

G
i
v
e
n
 
t
h
e
 
r
o
o
t
s
 
-
3
 
a
n
d
 
+
2
,
 
w
r
i
t
e
 
t
h
e
 
e
q
u
a
t
i
o
n
.

I
f
 
.
3
 
i
s
 
a
 
r
o
o
t
,
 
(
x
 
+
 
3
)
f
l
m
u
s
t
 
h
a
v
e
 
b
e
e
n
 
a
 
f
a
c
t
o
r
,
 
e
t
c
.
,
 
o
r

(
x
 
+
 
3
)
(
x

.
2
)
 
=
 
0
,
 
o
r
 
x
'
 
+
 
x

.
 
6
 
=
 
0

(
S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
r
e
m
i
n
d
e
d
 
t
h
a
t
 
a

b
 
=
 
0
 
i
f
 
a
n
d
 
o
n
l
y
 
i
f
 
a
 
=
 
0
 
a
n
d
/
o
r

b
 
=
 
0
)

T
h
i
s
 
p
r
o
b
l
e
m
 
c
a
n
 
a
l
s
o
 
b
e
 
s
o
l
v
e
d
 
b
y
 
t
h
e
 
s
u
m
 
a
n
d
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
r
o
o
t
s
.

I
n
 
t
h
e

g
e
n
e
r
a
l
 
f
o
r
m
 
o
f
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
a
x
2
 
+
 
b
x
 
+
 
c
 
=
 
0
,
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
r
o
o
t
s

e
q
u
a
l
s

.
b
 
4
.
4
-
1
?

4
a
c

-
I
)

b
2

4
a
c

o
r

-
2
b

o
r

-
b

4
.

2
a

2
a

2
a

a

P
r
o
d
u
c
t
 
o
f
 
R
o
o
t
s
 
:

-
1
)
 
+
 
b
2

4
a
c
.

.
b
-
5
1
-
7
7
1
;
;

c

-
-
-
-
-
-
-
2
a

2
a

-
a
-



4
1
6
.

A
U
 
w
i
t
s
 
o
E
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
r
o
o
t
s
 
i
s
 
r
i
r
i
,
 
W
h
e
r
e
 
(
x

r
i
)
(
x

r
2
)
 
=
 
0
,
 
o
r

3
c

(
r
I
 
4
 
r
2
)
x
 
+

r
i
r
2
 
i
r
z
 
0

(
1
)

W
r
i
t
i
n
g
 
t
h
e
 
g
e
n
e
r
a
l
 
f
O
r
m
 
o
f
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
a
x
2

+
 
b
x
 
+
 
c
 
=
 
0
 
i
n
 
t
h
e
 
f
o
r
m

2
b

x
 
+

=
 
0

(
2
)

a
a

a
n
d
 
e
q
u
a
t
i
n
g
 
(
1
)
 
a
n
d
 
(
2
)
w
e
 
s
e
e
 
t
h
a
t
 
r
1
r
2
 
=

o
r
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
r
o
o
t
s
 
=

-
b

F
o
r
 
t
h
e
 
a
b
o
v
e
 
e
x
a
m
p
l
e
,
 
w
h
e
r
e
 
t
h
e
 
r
o
o
t
s

a
r
e
 
-
3
 
a
n
d
 
2
,
 
t
h
e
 
s
u
m
 
=

-a
s 

=
e
a
,
 
a
n
d

b
c

t
h
e
 
p
r
o
d
u
c
t
 
=
 
-
6
.

T
h
e
r
e
f
o
r
e
,
 
t
h
e
 
e
q
u
a
t
i
o
n

x2
+

x 
+

=
be

co
m

es
 x

2 
+

- 
6 

=
 0

..
a

a

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
e
x
p
e
r
i
e
n
c
e
 
w
r
i
t
i
n
g
 
e
q
u
a
t
i
o
n
s
 
W
h
e
n
 
t
h
e

r
o
o
t
s
 
a
r
e
 
g
i
v
e
n
,

b
y
 
b
o
t
h
 
m
e
t
h
o
d
s
.

T
h
g
y
 
m
i
g
h
t
 
b
e
 
t
o
l
d
 
t
h
a
t
 
t
h
e
 
s
e
c
o
n
d
 
m
e
t
h
o
d
,
 
b
y
 
t
h
e

s
u
m
 
a
n
d

p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
r
o
o
t
s
,
 
c
a
n
 
b
e
 
u
s
e
d

fo
r
e
q
u
a
t
i
o
n
s
 
o
f
 
h
i
g
h
e
r
 
d
e
g
r
e
e
s
,
 
i
n
 
w
h
i
c
h
 
t
h
e

p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
r
o
o
t
s
 
i
s
 
e
q
u
a
l
 
t
o
 
c
/
a
,
 
w
h
e
r
e

c
i
s
 
t
h
e
 
c
o
n
s
t
a
n
t
 
a
n
d
 
a

i
s
 
t
h
e

c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
t
h
e
 
h
i
g
h
e
s
t
 
d
e
g
r
e
e
 
t
e
r
m
.

T
he

su
m

o
f
 
t
h
e
 
r
o
o
t
s
 
c
a
n
 
a
i
s
o
 
b
e

f
o
u
n
d
 
b
y
 
a
 
s
i
m
p
l
e
 
f
o
r
m
u
l
a
.

X
.

P
r
o
g
r
e
s
s
i
o
n
s
 
a
n
d
 
t
h
e
 
B
i
n
o
m
i
a
l
 
T
h
e
o
r
e
m
-
 
T
i
m
e
:
 
1
0
 
d
a
y
s

A
.

A
r
i
t
h
m
e
t
i
c
 
P
r
o
g
r
e
s
s
i
o
n
 
n
t
h
 
t
e
r
m
:

z
 
+
 
(
n

1
)
d

1
.

W
r
i
t
i
n
g
 
t
h
e
 
n
t
h
 
t
e
r
m
,
 
t
n
 
g
i
v
e
n
a
,
 
n
,
 
a
n
d
 
d

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
d
e
v
e
l
o
p
 
t
h
e
 
f
o
r
m
u
l
a

f
o
r
 
t
h
e
 
n
t
h
 
t
e
r
m
:

1
s
t

2
n
d

3
r
d

4
t
h

.
n
t
h

a
a
+
d

a
 
+
 
2
d

a
.
+
 
3
d

t
i

+
 
(
n
-
1
)
d



E
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m
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nd
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st
 te

rm
 o

f 
th
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ith
m
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ic
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ro

gr
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0,

 1
3,
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6,
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9.

.
.

t n
=

 t 1
+

.(
n

1)
(1

t2
1 

=
 "

(2
0)

3 
=

 1
0 

+
 6

0 
=

 7
0 

--

2.
G

iv
en

 a
ny

 3
 o

f 
th

e 
4 

va
ri

ab
le

s,
 a

s 
d,

 n
$ 

tn
s 

fi
nd

 th
e 

4t
h

on
e.

E
xa

m
pl

e:
Fi

nd
 th

e 
nu

m
be

r 
of

 te
rm

s 
of

 a
n 

ar
ith

m
et

th
 p
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gr
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on
, i

f 
th

e 
fi

rs
t

te
rm

 is
 3

,
th

e 
di

ff
er

en
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 is
 -

2,
 a

nd
 th

e 
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st
 te

rm
 is
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19
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 =

+
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- 

1)
d
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=
 8

 +
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)

-1
9 

=
 3

 -
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n 
+

 2
2n

 =
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 +
 1

9 
=
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4

n 
=

 1
2

or
 s

ol
ve

 f
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 n
:

ta
 =

 ti
 +

 d
n

d

tn
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+
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=
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ti 

+
 d
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 n
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2

T
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d 

m
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 s
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ng
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 f
or
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 m
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e 
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ic
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 m
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s 
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t p
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s
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r 
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 s
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e 
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c 
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es
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3.
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g 
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m
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E
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m
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m
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 b
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w
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2 
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=
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 d
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in

g 
th
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S
t
u
d
e
n
t
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c
a
n
 
d
e
r
i
v
e
 
t
h
e

s
u
m
 
f
o
r
m
u
l
a
 
f
o
r
 
a
n
 
a
r
i
t
h
m
e
t
i
c
 
s
e
r
i
e
s
b
y
 
t
h
i
n
k
i
n
g
 
t
h
a
t
 
t
h
e

a
v
e
r
a
g
e

t
e
r
m
 
i
s

t 1
+
 
t

a
n
d
 
t
h
e
r
e
 
a
r
e
 
n
 
t
e
r
m
s
,
 
t
h
e
r
e
f
o
r
e
 
t
h
e

s
u
m
 
e
q
u
a
l
s
 
'
n
(
t
i
 
+
 
t n

)
n

M
M

. W
N

E
M

O
B

B
N

E
2

u
s
u
a
l
i
x
 
w
r
i
t
t
e
n

+
 
t
n
)
.

A
n
o
t
h
e
r
w
a
y
 
o
f
 
d
e
r
i
v
i
n
g
 
t
h
e
 
f
o
r
m
u
l
a
 
i
s
 
t
o
 
r
e
w
r
i
t
e
 
t
h
e
 
s
e
r
i
e
s
 
i
n

r
e
v
e
r
s
e
 
o
r
d
e
r
 
a
n
d
 
a
d
d
:

a s
 
=
 
t 1

+
 
(
n
-
l
)
d

s
 
=
 
2
t
1

+
 
(
n
-
1
)
d

t 1
+
 
d

I

t
1

+
 
2
d
'

1

t
i
 
+
 
(
n
.
2
)
d

t
1
 
+
 
(
a
.
8
)
d

.
.
.
t
1

+
 
d

2
t
1

+
 
(
n
-
l
)
d

I
2
t
1

=
 
(
n
.
l
)
d

.
.
2
t
1

+
 
(
n
.
1
)
d

1

t
 
r

S
i
n
c
e
 
n
 
i
s
 
.
t
h
e
 
n
u
m
b
e
r
 
o
f
t
e
r
m
s
,
 
w
e
 
h
a
v
e
 
2
s
 
=
 
n
[

I
i
t
i
 
+
 
(
n
.
1
)
]
 
o
r
 
2
 
=

L
2
t
1
 
+

(
n
-
l
)
a
l

2
-
J

E
x
a
m
p
l
e
:

E
v
a
l
u
a
t
e

B
.

S
o
l
u
t
i
o
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o
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l
i
n
e
a
r
s
y
s
t
e
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i
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t
w
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v
a
r
i
a
b
l
e
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(
1
)

b
l
Y
 
=
 
e
l

(
2
)

+
 
b
2
y
 
=
 
c
,
4
2

(
1
)

a
l
a
2
x

a
2
b
1
6
 
=
 
a
e
l

f
(
2
)

a
i
a
i
x
.
 
t
.
 
a
l
b
2
y

a
i
c
2

(
a
2
b
1
-
a
1
b
2
)
y
 
=
 
a
e
1
-
a
1
c
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=
 
a
2
c
1
7
a
1
c
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a
2
b
1
 
7
a
l
p
2

(
i
f
 
a
2
b
r
a
1
b
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a
l

e
l
 
I

o
r
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a
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c
2

r
a
1
-
7
1
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2
b
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S
u
b
t
r
a
c
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a
l
c
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a
2
e
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a
1
b
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a
2
b
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1
.

D
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
f
o
r
m
u
l
a
 
f
o
r
 
s
o
l
v
i
n
g
 
l
i
n
e
a
r
 
s
y
s
t
e
m
s

S
i
n
c
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
f
o
r
 
y
 
(
m
a
r
k
e
d
 
(
3
)
 
a
b
o
v
e
)
 
r
e
s
u
l
t
i
n
g
 
f
r
o
m
 
t
h
e
 
u
s
u
a
l

o
f
 
s
o
l
v
i
n
g
 
l
i
n
e
a
r
 
s
y
s
t
e
m
s
,
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
i
n
 
(
4
)
,
 
w
e

(
d
e
t
e
r
m
i
n
e
n
t
)
 
m
e
t
h
o
d
 
o
f
 
s
o
l
v
i
n
g
 
l
i
n
e
a
r
 
s
y
s
t
e
m
s
 
i
n
 
t
w
o
 
v
a
r
i
a
b
l
e
s
.

I
t
 
i
s
 
i
n
t
e
r
e
s
t
i
n
g
 
t
h
a
t
 
f
o
r
 
t
h
e
 
s
e
r
i
e
s
 
o
f
 
c
o
n
s
e
c
u
t
i
v
e
 
i
n
t
e
g
e
r
s
,
 
w
h
e
r
e

w
e
 
h
a
v
e
 
2
s
 
=
n
(
n
 
+
 
1
)
 
o
r
 
s
 
=
 
n
(
n
 
+
 
l
)
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n
e
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
o
f
 
t
h
e
 
a
b
o
v
e
 
d
i
s
c
u
s
s
i
o
n
)
.

T
h
i
s
 
w
i
l
l
 
t
d
k
e
 
o
n
l
y
 
a
 
m
i
n
u
t
e
 
o
r

s
o
,
 
a
n
d
 
t
h
e
 
f
o
r
m
u
l
a
 
i
s
 
d
e
r
i
v
e
d
!



E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
s
i
x
t
h
 
t
e
r
m
 
O
f
 
t
h
e
 
e
x
p
a
n
s
i
o
n
 
(
a

2
y
)
1
5

n
-
5

5
n
.
4
 
a

.
n
-
5

5
7

4
=
1
*
-
1
4
-
1
3
.
1
4
2
-
1
3
.

1
0
(

=
3
0
0
3
8
1
°
(
-
2
y
)
5

=
3
0
0
3
6
(
 
-
3
2
)
a
r
r
y
5
 
=
-
9
6
0
9
6
a
l
O
y
5

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
r
e
m
i
n
d
e
d
 
t
h
a
t
 
w
i
t
h
 
(
a
 
-

b
)
f
l
 
a
l
l
 
e
v
e
n
 
t
e
r
m
s
 
a
r
e
 
n
e
g
a
t
i
v
e
.

T
h
e
 
t
r
u
t
h

o
f
 
t
h
i
s
 
f
a
c
t
 
i
s
 
d
e
m
o
n
s
t
r
a
t
e
d
 
a
b
o
v
e
 
w
h
e
n

(
-
2
y
)
5
 
i
s
 
s
W
i
l
i
r
t
o
 
b
e
 
n
e
g
a
t
i
v
e
.

(
T
h
e
.
e
v
e
n
-

n
u
M
b
e
r
e
d
 
t
e
r
m
s
 
w
i
l
l
 
h
a
v
e
 
o
d
d
 
p
o
w
e
r
s
 
o
f
 
t
h
e
 
-
b
 
t
e
r
m
.
)
,

X
l
.

D
e
t
e
r
m
i
n
a
n
t
s
 
-
 
T
i
m
e
:

1
0
 
d
a
y
s

A
l
t
h
o
u
g
h
 
G
a
u
s
s
i
a
n
 
e
l
i
m
i
n
a
t
i
o
n
 
t
e
c
h
n
i
q
u
e
s
 
a
r
e
 
n
o
w
 
e
x
t
e
n
s
i
v
e
l
y
 
u
s
e
d
 
i
n
 
c
o
m
p
u
t
e
r
 
s
o
l
u
t
i
o
n

o
f
 
h
i
g
h
e
r
 
o
r
d
e
r
 
l
i
n
e
a
r
 
s
y
s
t
e
m
s
,
 
d
e
t
e
r
m
i
n
a
n
t
s
 
a
x
e
 
o
f
 
g
r
e
l
r
e
v
a
l
u
e
 
i
n
 
t
h
i
s
 
a
r
e
a
 
a
s
 
w
e
l
l
 
a
s
 
o
t
h
e
r
s
.

A
.

D
e
f
i
n
i
t
i
o
n
s
:

1
.

M
a
t
r
i
c
e
s
:

2
.

3
1

2
II

-
1 0 5

2 7
(
3

\
:
1
-
2
\

5
,
0
)

A
 
m
a
t
r
i
x
 
i
s
 
a
 
r
e
c
t
a
n
g
u
l
a
r
 
a
r
r
a
y
 
o
f
 
n
u
m
b
e
r
s
 
(
o
r
 
o
t
h
e
r
 
e
l
e
m
e
n
t
s
)
 
e
x
h
i
b
i
t
e
d
 
b
e
t
w
e
e
n

b
r
a
C
k
e
t
s
,
 
d
o
u
b
l
e
 
l
i
n
e
s
,
 
o
r
 
p
a
r
e
n
t
h
e
s
e
s
.

H
o
r
i
z
o
n
t
a
l
 
"
0
"
1
:
1
 
(
I
f
 
e
l
e
m
e
n
t
s
 
a
r
e
 
c
a
l
l
e
d

r
o
w
s
 
a
n
d
 
v
e
r
t
i
c
a
l
 
s
e
t
s
 
a
r
e
 
c
a
l
l
e
d
 
c
o
l
u
m
n
s
.

D
e
t
e
r
m
i
n
a
n
t
s
:

a
2
1

a
3
1

a
l
2

a
2
2

a
3
2

a
1
3

a
2
3

a
3
3

al
l

a
2
1

8
2
2

-
 
1
0
2
 
-



B
.

E
v
a
l
u
a
t
i
o
n
 
o
f
 
d
e
t
e
r
m
i
n
a
n
t
s

P
i
c
k
i
n
g
 
t
h
e
 
s
e
c
o
n
d
 
r
o
w
,

a
1
1

a
2
1

a
3
1

a a
2
2

a .
3
2

a
1
8

a
2
3

a
3
3

a
l
2

8
1
3

a
3
2

a
3
3
11
)

a
3
.
3

a
3
1

a
3
3

1
1

a
l
2

a
3
1

a
S
2

)

A
n
y
 
d
e
t
e
r
m
i
n
a
n
t
'
s
 
v
a
l
u
e
 
i
s
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
s
 
o
f
 
a
n
y
 
r
o
w
 
o
r
 
c
o
A
u
m
n
'
s
 
e
l
e
m
e
n
t
s
 
a
n
d
 
t
h
e
i
r

c
o
f
a
c
t
o
r
s
.

I
t
 
s
h
o
u
l
d
 
b
e
 
n
o
t
e
d
 
t
h
a
t
 
i
n
 
t
h
e
 
s
e
c
o
n
d
 
o
r
d
e
r
,
 
t
h
i
s
 
i
s
 
s
i
m
p
l
y
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
-

t
h
e
 
p
r
o
d
u
c
t
s
 
o
f
 
t
h
e
 
d
i
a
g
o
n
a
l
s
.

U
s
u
a
l
l
y
 
t
h
e
 
t
h
i
r
d
 
o
r
d
e
r
 
i
s
 
a
l
s
o
 
e
v
a
l
u
a
t
e
d
 
b
y
 
u
s
i
n
g

d
i
a
g
o
n
a
l
s
 
w
i
t
h
 
r
e
p
e
a
t
e
d
 
r
o
w
s
 
o
r
 
c
o
l
u
m
n
s
,
 
o
r
 
b
y
 
t
h
e
 
"
h
o
r
s
e
s
h
o
e
"
 
m
e
t
h
o
d
,
 
b
u
t
 
s
i
n
c
e
 
t
h
i
s

m
e
t
h
o
d
 
i
s
 
t
r
i
e
d
 
b
y
 
s
t
u
d
e
n
t
s
 
o
n
 
h
i
g
h
e
r
 
o
r
d
e
r
s
,
 
i
t
 
m
a
y
 
b
e
 
i
n
a
d
v
i
s
a
b
l
e
 
t
o
 
b
r
i
n
g
 
i
t
 
u
p
 
u
n
t
i
l

l
a
t
e
r
 
a
s
 
a
 
m
a
n
i
p
u
l
a
t
i
v
e
 
t
r
i
c
k
.

C
.

P
r
o
p
e
r
t
i
e
s
 
o
f
 
d
e
t
e
r
m
i
n
a
n
t
s
 
(
o
f
 
a
n
y
 
o
r
d
e
r
)

1
.

A
 
d
e
t
e
r
m
i
n
a
n
t
'
s
 
s
i
g
n
 
i
s
 
c
h
a
n
g
e
d
 
b
y
 
i
n
t
e
r
c
h
a
n
g
i
n
g
 
a
n
y
 
t
w
o
 
r
o
w
s
 
o
r
 
t
w
o
 
c
o
l
u
m
n
s
.

2
.

T
h
e
 
v
a
l
u
e
 
o
f
 
a
 
d
e
t
e
r
m
i
n
a
n
t
 
i
s
 
z
e
r
o
 
i
f
 
a
n
y
 
t
w
o
 
r
o
w
s
 
o
r
 
t
w
o
 
c
o
l
u
m
n
s
 
a
r
e
 
i
d
e
n
t
i
c
a
l
.

3
.

T
h
e
 
v
a
l
u
e
 
o
f
 
a
 
d
e
t
e
r
m
i
n
a
n
t
 
i
s
 
u
n
c
h
a
n
g
e
d
 
i
f
 
t
h
e
 
e
l
e
m
e
n
t
s
 
o
f
 
a
n
y
 
r
o
w
 
(
o
r
 
c
o
l
u
m
n
)
 
a
r
e

m
u
l
t
i
p
l
i
e
d
 
b
y
 
a
 
c
o
n
s
t
a
n
t
 
i
n
d
 
a
d
d
e
d
 
t
o
 
a
n
o
t
L
f
u
-
 
r
o
w
 
(
o
r
 
c
o
l
u
m
n
)
 
c
o
r
r
e
s
p
o
n
d
i
n
g
l
y

S
o
l
u
t
i
o
n
 
o
f
 
s
i
m
u
l
t
a
n
e
o
u
s
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
u
s
i
n
g
 
d
e
t
e
r
m
i
n
a
n
t
s

G
i
v
e
n
 
t
h
e
 
s
e
t
 
o
f
 
e
q
u
a
t
i
o
n
s
 
i
n
 
n
 
u
n
k
n
o
w
n
s
,
 
w
e
 
m
a
y
 
m
u
l
t
i
p
l
y
 
e
a
c
h
 
b
y
 
t
h
e
 
c
o
f
a
c
t
o
r
 
o
f
 
t
h
e

'
c
o
f
a
c
t
o
r
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
x
1

a
n
d
 
a
d
d
 
t
h
e
m
,
 
t
h
e
 
t
o
t
a
l
s
 
b
e
i
n
g
 
h
e
r
e
 
i
n
d
i
c
a
t
e
d
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b
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+
a
2
nx

n
.
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b
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a
n
i
x
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+
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n
2
x
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+
.
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+
a
n
n
x
n
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b
n

4
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*
*
*
+
a
l
n
A
l
l
x
n
 
=

'
b
i
A
l
l

a
2
2
A
2
2
x
1
+
a
2
2
A
2
2
x
2
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1
"
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.
4
1
2
n
A
2
1
x
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=
b
2
A
2
1

a
A
 
y
a
 
A
 
x
2
 
"
 
.

+
+
a

A
 
x

3
=
 
b
 
A

n
l
 
n
1

n
2
 
n
1

n
n
 
n
1
 
n

n
 
n
*

w
ee

r.

(
a
1
1
1
1
1
1
"
2
1
A
2
1
4
.
"
.
"
4
"
n
l
A
n
I
)
1

44
81

2A
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+
a2

2A
21
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nA
21

)x
2

+
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+

(a
ni

A
n1

+
an

2A
n1

+
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an

nA
n1
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=

(
b
1
A
1
1
+
b
2
 
A
9
1
+
 
.
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+
bn

A
ra

N
o
w
 
w
e
 
m
a
y
 
c
o
n
s
i
d
e
r
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
h
e
 
x
i
 
u
n
k
n
o
w
n
s
.

T
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
x
l
 
i
s
 
s
e
e
n

t
o
 
b
e
 
t
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
o
u
r
 
s
y
s
t
e
m
,
 
d
e
v
e
l
o
p
e
d
 
b
y
 
t
h
e
 
f
i
r
s
t
 
c
o
l
u
m
n
.

T
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
a
l
/
 
t
h
e
 
o
t
h
e
r
 
x
4
 
a
r
e
 
s
e
e
n
 
t
o
 
b
e
 
t
h
i
s
 
s
a
m
e
 
q
u
a
n
t
i
t
y
,
 
b
u
t
 
w
i
t
h
 
t
h
e

e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
f
i
r
s
t
 
c
o
l
u
m
n
 
r
e
p
l
a
c
4
d
 
b
y
 
t
h
e
 
e
l
e
m
e
n
t
s
 
o
f
 
t
h
e
 
s
e
c
o
n
d
 
c
o
l
u
m
n
.

T
h
i
s
 
i
s

t
h
e
n
 
s
e
e
n
 
a
s
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
a
 
d
e
t
e
r
m
i
n
a
n
t
 
i
n
 
w
h
i
c
h
 
t
h
e
 
s
e
c
o
n
d
 
c
o
l
u
m
n
 
w
o
u
l
d
 
a
p
p
e
a
r
 
t
w
i
c
e
,

w
h
i
c
h
 
i
s
 
t
h
e
n
 
e
q
u
a
l
 
t
o
 
z
e
r
o
.

S
i
m
i
l
a
r
l
y
,
 
a
l
l
 
t
h
e
 
o
t
h
e
r
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
h
e
 
x
i
 
a
r
e
 
s
e
e
n

t
o
 
v
a
n
i
s
h
.



T
h
e
 
r
i
g
h
t
 
h
a
n
d
 
s
i
d
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
i
s
 
s
e
e
n
 
t
o
 
b
e
 
t
h
i
s
 
s
a
m
e
 
d
e
t
e
r
m
i
n
a
n
t
,
 
b
u
t
 
w
i
t
h
 
t
h
e

c
o
l
u
m
n
 
o
f
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
x

(
i
.
e
.
,
 
t
h
e
 
f
i
r
s
t
 
c
o
l
u
m
n
)
 
r
e
p
l
a
c
e
d
 
b
y
 
t
h
e
 
b
i

c
o
n
s
t
a
n
t
s
.

D
i
s
c
a
r
d
i
n
g
 
t
h
e
 
o
t
h
e
r
 
v
a
r
i
a
b
l
e
s
 
(
w
i
t
h
 
z
e
r
o
 
c
o
e
f
f
i
c
i
e
n
t
s
)
9
 
t
h
e
n
,
 
a
n
d
 
d
i
v
i
d
i
n
g
 
b
o
t
h

s
i
d
e
s
 
b
y
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
x
l
,
 
x
o
 
i
s
 
s
e
e
n
 
t
o
 
e
q
u
a
l
 
t
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
b
u
t
 
w
i
t
h
 
t
h
e

c
o
l
u
m
n
 
o
f
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
x
.

r
e
p
l
A
c
e
d
 
b
y
 
t
h
e
 
c
o
l
u
m
n
 
o
f
 
c
o
n
s
t
a
n
t
s
.

T
h
i
s
 
i
s
 
k
n
o
w
n

a
s
 
C
r
a
m
e
r
'
s
 
r
u
l
e
 
a
n
d
 
i
s
 
t
h
e
m
a
i
n
 
m
o
t
i
v
a
t
i
o
n
 
f
o
r
 
t
h
e
 
d
t
u
d
y
 
o
f
 
d
e
t
e
r
m
i
n
a
n
t
s
 
a
t
 
t
h
i
s

l
e
v
e
l
.

S
i
m
i
l
a
r
 
r
e
s
u
l
t
s
 
a
r
e
 
s
e
e
n
 
t
o
 
h
o
l
d
 
f
o
r
 
a
n
y
 
o
f
 
t
h
e
 
x
i
 
b
y
 
f
i
r
s
t
 
m
u
l
t
i
p
l
y
i
n
g
 
e
a
c
h
 
e
q
u
a
t
i
o
n

b
y
 
t
h
e
 
c
o
f
a
c
t
o
r
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
t
h
a
t
 
x
i
.

X
I
I
.

P
e
r
m
u
t
a
t
i
o
n
s
 
a
n
d
 
C
o
m
b
i
r
i
a
t
i
o
n
s

-
 
T
i
m
e
:

1
0
 
d
a
y
s

A
.

F
u
n
d
a
m
e
n
t
a
l
 
p
r
i
n
c
i
p
l
e
s
 
o
f
 
c
o
u
n
t
i
n
g

1
.

"
I
f
 
o
n
e
 
a
c
t
 
c
a
n
 
b
e
 
p
e
r
f
o
r
m
e
d
 
i
n

a
n
y
 
o
n
e
 
o
f
 
m
 
d
i
f
f
e
r
e
n
t
 
w
a
y
s
,
 
a
n
d
 
a
f
t
e
r
 
i
t
 
h
a
s
 
b
e
e
n

d
o
n
e
 
a
 
s
e
c
o
n
d
 
a
c
t
 
c
a
n
 
b
e
 
d
o
n
e
 
i
n
n
 
d
i
f
f
e
r
e
n
t
 
w
a
y
s
,
 
t
h
e
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
w
a
y
s
 
o
f
 
p
e
r
f
o
r
m
i
n
g

t
h
e
 
t
w
o
 
a
c
t
s
 
i
n
 
s
u
c
c
e
s
s
i
o
n
 
5
.
s
 
m
n
.
"

O
r

"
I
f
 
a
 
f
i
n
i
t
e
 
s
e
t
 
A
 
c
o
n
t
a
i
n
s
 
r
 
e
l
e
m
e
n
t
s
 
a
n
d

a
 
f
i
n
i
t
e
 
s
e
t
 
B
 
c
o
n
t
a
i
n
s
 
s
 
e
l
e
m
e
n
t
s
,

t
h
e
n
 
t
h
e
r
e
 
a
r
e
 
r
s
 
d
i
f
f
e
r
e
n
t
 
o
r
d
e
r
e
d
.
p
a
i
r
s
 
(
a
,
b
)
 
u
i
h
e
r
e
 
a
C
A
 
a
n
d
 
b
B
 
(
t
h
a
t
 
i
s
,
 
A
 
x
 
B

c
o
n
t
a
i
n
s
 
r
s
 
e
l
e
m
e
n
t
s
)
.
"

T
h
i
s
 
s
e
t
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
i
s
 
c
a
l
l
e
d

a
 
C
a
r
t
e
s
i
a
n
 
p
r
o
d
u
c
t
,

d
e
n
o
t
e
d
 
b
y
 
A
 
x
 
B
.

2
.

I
f
 
a
 
f
i
n
i
t
e
 
s
e
t
 
A
 
c
o
n
t
a
i
n
s
 
r
 
e
l
e
m
e
n
t
s
,

a
 
f
i
n
i
t
e
 
s
e
t
 
B
 
c
o
n
t
a
i
n
s
 
s
 
e
l
e
m
e
n
t
s
,
 
a
n
d
 
t
h
e
i
r

i
n
t
e
r
s
e
c
t
i
o
n
 
C
O
B
)
 
c
o
n
t
a
i
n
s
 
t
 
e
l
e
m
e
n
t
s
,
 
t
h
e
n
 
t
h
e
 
u
n
i
o
n
 
o
f
 
A
 
a
n
d

B
 
(
A
U
B
)
 
c
o
n
t
a
i
n
s

r
 
+
 
s
 
-
 
t
 
e
l
e
m
e
n
t
s
.

E
x
a
m
p
l
e
 
o
f
 
R
u
l
e
 
1
:

A
 
b
u
i
l
d
i
n
g
 
h
a
s
 
3
 
e
n
t
r
a
n
c
e
s
 
a
n
d
 
2
 
e
x
i
t
s
.

H
o
w
 
m
a
n
y
 
d
i
f
f
e
r
e
n
t

r
o
u
t
e
s
 
c
a
n
 
a
 
m
a
n
 
t
a
k
e
 
i
n
 
g
o
i
n
g
 
i
n
t
o
 
t
h
e
 
b
u
i
l
d
i
n
g
 
a
n
d
 
c
o
m
i
n
g
 
o
u
t

o
f
 
i
t
?

A
n
s
w
e
r
:

3
2
 
=
 
6
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
t
h
i
n
k
:

"
F
o
r
 
e
a
c
h
 
o
f
.
 
t
h
e
 
3
 
w
a
y
s
 
o
f
 
e
n
t
e
r
i
n
g
,
 
t
h
e
r
e

a
r
e
 
t
w
o

w
a
y
s
 
o
f
 
l
e
a
v
i
n
g
;
 
t
h
e
r
e
f
o
r
e
,
 
3

2
 
o
r
 
6
 
w
a
y
s
 
a
l
t
o
g
e
t
h
e
r
,
 
e
a
c
h
 
o
n
e
 
d
i
f
f
e
r
e
n
t
 
i
n

i
n
 
s
o
m
e
 
m
a
n
n
e
r
 
f
r
o
m
 
a
l
l
 
t
h
e
 
o
t
h
e
r
s
.

,
1
6
5
.



E
x
a
m
p
l
e
 
o
f
 
R
u
l
e
 
2
:

H
o
w
 
m
a
n
y
 
o
d
d
 
i
n
t
e
g
e
r
s
 
l
e
s
s
 
t
h
a
n
 
1
,
0
0
0
 
c
a
n
 
b
e
 
w
r
i
t
t
e
n
,
 
u
s
i
n
g
 
t
h
e
 
d
i
g
i
t
s
 
1
,
 
4
,
 
7
?

o
n
e
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
:
.
 
2

t
w
o
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
:

3
2
 
=
 
6

t
h
r
e
e
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
:

3
 
.
.
3

2
 
=
 
1
8

2
 
+
 
6
 
+
 
1
8
.
=
 
2
6
,
 
a
n
s
w
e
r

F
o
r
 
t
h
e
 
t
w
o
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
,
 
t
h
e
 
f
i
r
s
t
 
i
n
t
e
g
e
r
 
c
a
n
 
b
e
 
a
 
1
,
 
4
,
 
o
r
 
7
;
 
t
h
e
r
e
f
o
r
e
,
 
t
h
e
r
e

a
r
e
 
3
 
c
h
o
i
c
e
s
.

T
h
e
 
s
e
c
o
n
d
 
(
l
a
s
t
)
 
i
n
t
e
g
e
r
 
m
u
s
t
 
b
e
 
a
 
1
 
o
r
 
a
 
7
;
 
t
h
e
r
e
f
o
r
e
,
 
2
 
c
h
o
i
c
e
s
.

3
2
 
=
 
6
 
w
a
y
s
 
o
f
 
w
r
i
t
i
n
g
 
t
h
e
 
t
w
o
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
.

F
o
r
 
t
h
e
 
t
h
r
e
e
-
d
i
g
i
t
 
o
n
e
s
,
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
3
 
c
a
n
 
b
e
 
s
e
l
e
c
t
e
d
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
i
n
t
e
g
e
r
,

a
n
d
 
t
h
e
 
s
a
m
e
 
f
o
r
 
t
h
e
 
s
e
c
o
n
d
,
 
b
u
t
 
t
h
e
 
t
h
i
r
d
 
o
r
 
l
a
s
t
 
i
n
t
e
g
e
r
 
m
a
y
 
b
e
 
o
n
l
y
 
a
 
1
 
o
r
 
a

7
,
 
2
 
c
h
o
i
c
e
s
.

3
3

2
=
 
1
8
 
w
a
y
s
 
o
f
 
w
r
i
t
i
n
g
 
t
h
e
 
3
-
d
i
g
i
t
 
i
n
t
e
g
e
r
s
.

2
+
 
6

+
 
1
8

=
 
2
6
 
t
o
t
a
l
 
w
a
y
s

E
x
a
m
p
l
e
 
2
:

{d
1
0
,
1
,
2
}
n

{2
2i

P
n
l
e
 
2
 
i
s
 
u
s
e
d
 
h
e
r
e
:

a
 
(
1
 
B

B
fl
C
 
=

54
A

n 
c
=

o
r
 
t
h
e
r
e
 
a
r
e
 
n
o
 
i
n
t
e
r
s
e
c
t
i
o
n
s
 
t
o

s
u
b
t
r
a
c
t
 
f
r
o
m
 
t
h
e
 
t
o
t
a
l
,
 
2
6
.

B
.

P
e
r
m
u
t
a
t
i
o
n
s

1
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
f
 
n
 
t
h
i
n
g
s
 
t
a
k
e
n
 
n
 
a
t
 
a
 
t
i
m
e
:

n
P
n

o
r
 
n
!

E
x
a
m
p
l
e
:

I
n
 
h
o
w
 
m
a
n
y
 
w
a
y
s
 
c
a
n
 
4
 
b
o
o
k
s
,
 
A
,
 
B
,
 
C
,
 
a
n
d
 
D
,
 
b
e
 
a
r
r
a
n
g
e
d
 
o
n
 
a
 
s
h
e
l
f
?

A
n
s
w
e
r
,
 
4

3
2

1
 
=
 
2
4
 
w
a
y
s
.

T
h
e
r
e
 
a
r
e
 
4
 
c
h
o
i
c
e
s
 
f
o
r
 
t
h
e
 
f
i
r
s
t
 
b
o
o
k
,
 
3
 
f
o
r
 
t
h
e
 
s
e
c
o
n
d
,
 
e
t
c
.
 
o
r
 
4
!
 
n
P
n

=
 
n
!

.
1
0
6

-



2
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
f
n
 
t
h
i
n
g
s
 
t
a
k
e
n
 
r
 
a
t
 
a
 
t
i
m
e
:

n
P
n
o
r

)
E
x
a
m
p
l
e
:

I
n
 
h
o
w
 
m
a
n
y
 
w
a
y
s
 
c
a
n
 
4
 
b
o
o
k
s
 
b
e
 
a
r
r
a
n
g
e
d

o
n
 
a
 
s
h
e
l
f
,
 
2
 
a
t
 
a
 
t
i
m
e
?

T
h
e
r
e
 
a
r
e
 
4
 
c
h
o
i
c
e
s
 
f
o
r
 
t
h
e
 
f
i
r
s
t
,

3
 
f
o
r
 
t
h
e
 
s
e
c
o
n
d
,
 
4

3
 
w
a
y
s
.

R
a
t
h
e
r
 
t
b
a
n
 
m
e
m
o
r
i
z
i
n
g
 
t
h
e
 
f
o
r
m
u
l
a
 
g
r
.
=
n
(
n
-
1
)
(
n
-
2
)

n
-
(
r
-
1
)
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
t
h
i
n
k
o
f
 
2
 
s
p
a
c
e
s
 
t
o
 
b
e
 
f
i
l
l
e
d
:

C
E

=
1
2
.

E
x
a
m
p
l
e
:

F
i
n
d
 
1
0
P
6
:

"
1
0
 
t
h
i
n
g
s
 
t
a
k
e
n
 
6
 
a
t
a
 
t
i
m
e
.
"
 
T
h
e
r
e
 
a
r
e
 
6
 
s
p
a
c
e
s
,
 
t
h
e
n
:

F
7
1
-

1
0
9
8
-
7
-
6
.
5
 
=
 
9
0
.
5
6
-
3
0

=
 
1
5
1
2
0
0

l
O
c
h

8
c
h

7
c
h

6
c
h

5
c
h
l

n
P
n
 
f
o
r

c
i
r
c
u
l
a
r
 
p
e
r
m
u
t
a
t
i
o
n
s
 
=
 
(
n
.
1
)
:

i
n
s
t
e
a
d
 
o
f
 
n
!

c
o
m
e
 
f
r
u
m
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
t
h
e
r
e

i
s
 
n
o
 
o
r
d
e
r
 
o
f
 
b
e
g
i
n
n
i
n
g
,
 
n
o
t
h
i
n
g

i
s
 
i
n
 
f
i
r
s
t
 
p
l
a
c
e
.

I
f
 
-
;
 
p
e
o
p
l
e
 
a
r
e
 
s
e
a
t
e
d
 
a
r
o
u
n
d

a
 
t
a
b
l
e
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
,
 
i
n
 
h
i
s
 
t
h
i
n
k
i
n
g
,

s
t
a
r
t
 
w
i
t
h
 
a
n
y
 
o
n
e
 
p
e
r
s
o
n
,
 
w
h
e
r
e
v
e
r

h
e
 
i
s
 
s
i
t
t
i
n
g
.

3
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
i
r
c
u
l
a
r

p
e
r
m
u
t
a
t
i
o
n
s
:

n
P
n
 
(
c
i
r
c
u
l
a
r
)

=
 
(
n
-
1
)
!

T
h
e
r
e
 
w
i
l
l
 
b
e
 
o
n
l
y
 
4
 
c
h
o
i
c
e
s
 
f
o
r
,

s
a
y
,
 
t
h
e
 
p
e
r
s
o
n
 
t
o
 
h
i
s
 
l
e
f
t
,
 
3
 
c
h
o
i
c
e
s
 
f
o
r
 
t
h
e

n
e
x
t
 
o
n
e
,
 
e
t
c
.
,
 
o
r
 
4
!
 
w
a
y
s
 
o
f
 
a
r
r
a
n
g
i
n
g

t
h
e
 
p
e
o
p
l
e
.

(
n
-
1
)

4
.

C
i
r
c
u
l
a
r
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
n
 
a
 
r
i
n
g
:

n
P
n

(
c
i
r
c
u
l
a
r
 
r
i
n
g
)

2

I
f
,
 
i
n
s
t
e
a
d
 
o
f
 
s
e
a
t
s
 
a
t

a
 
t
a
b
l
e
,
 
w
e
 
t
h
i
n
k
 
o
f
 
5
 
k
e
y
s
 
o
n
 
a
 
r
i
n
g
,
 
t
h
e
 
r
i
n
g

c
a
n
 
b
e

f
l
i
p
p
e
d
 
o
v
e
r
 
s
o
 
t
h
a
t
 
t
h
e

a
r
r
a
n
g
e
m
e
n
t
s
 
c
o
m
e
 
i
n
 
p
a
i
r
s
.

1
3

F
o
r
 
e
x
a
m
p
l
e
,
 
t
a
k
e
 
t
h
e
 
a
r
r
a
n
g
e
m
e
n
t
s

a
n
d
°

T
h
e
s
e
 
a
r
e
 
d
i
f
f
e
r
e
n
t
 
i
f
 
t
h
e
y

r
e
p
r
e
s
e
n
t
 
p
e
o
p
l
e
 
a
r
o
u
n
d
 
a
 
t
a
b
l
e
,
 
b
u
t

a
s
 
k
e
y
s
 
o
n
 
a
 
r
i
n
g



t
h
a
t
 
c
a
n
 
b
e
 
f
l
i
p
p
e
d
 
o
v
e
r
,
 
t
h
e
y
 
a
r
e
 
t
h
e
 
s
a
m
e
.

I
n
 
o
t
h
e
r
 
w
o
r
d
s
,
 
c
i
r
c
u
l
a
r
 
p
e
r
n
u
t
a
t
i
o
m
=

c
o
m
e
 
i
n
 
p
a
i
r
s
,
 
e
a
C
h
 
p
a
i
r
 
b
e
i
n
g
 
t
h
e
 
s
a
m
e
 
i
f
 
f
l
i
p
p
i
n
g
 
i
s
 
p
o
s
s
i
b
l
e
,
 
o
r
 
n
P
n
 
o
f
 
a

c
i
r
c
u
l
a
r
 
r
i
n
g
 
=
 
(
n
-
1
)
 
:

I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
a
 
p
h
y
s
i
c
a
l
 
m
o
d
e
l
 
b
e
 
m
a
d
e
 
o
f
a
 
r
i
n
g

o
f
 
k
e
y
s
.

2

n
!

5
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
f
 
t
h
i
n
g
s
 
n
o
t
.
a
l
l
 
d
i
f
f
e
r
e
n
t
:

T
h
e
 
l
e
t
t
e
r
s
 
o
f
 
t
h
e
 
w
o
r
d
 
P
E
A
R
 
h
a
v
e
 
4
!
 
p
e
r
m
u
t
a
t
i
o
n
s
,
 
b
u
t
 
t
h
e
 
l
e
t
t
e
r
s
 
o
f
 
t
h
e
 
w
o
r
d
 
P
E
E
R

h
a
v
e
 
o
n
l
y
 
3
!

T
h
e
 
r
e
a
s
o
n
i
n
g
 
i
s
 
s
o
m
e
w
h
a
t
 
t
h
e
 
s
a
m
e
 
a
s
 
f
o
r
 
t
h
e
 
c
i
r
c
u
l
a
r
 
r
i
n
g
;
 
t
h
e
 
E
'
s

l
o
o
k
 
a
l
i
k
e
,
 
b
u
t
 
i
f
 
t
h
e
y
 
w
e
r
e
 
d
i
f
f
e
r
e
n
t
,
 
P
E
1
E
2
R
 
a
n
d
 
P
E
2
E
I
R
 
w
o
u
l
d
 
b
e
 
c
o
u
n
t
e
d
 
s
e
p
a
r
a
t
e
l
y
.

T
h
u
s
 
t
h
e
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
f
 
P
E
1
E
2
R
 
c
o
m
e
 
i
n
 
p
a
i
r
s
,
 
a
n
d
 
w
e
 
d
i
v
i
d
e
 
b
y
 
2
.

I
f
.
:
 
t
h
e
r
e
 
w
e
r
e

3
 
e
l
s
,
 
t
h
e
r
e
 
w
o
u
l
d
 
b
e
 
s
i
x
 
p
e
r
m
u
t
a
t
i
o
n
s
 
f
o
r
 
E
1
,
E
2
,
 
a
n
d
 
E
3
,
 
a
n
d
 
t
h
e
 
l
i
s
t
 
w
o
u
l
d

b
e
 
s
i
x
 
t
i
m
e
s
 
a
s
 
g
r
e
a
t
 
a
s
 
i
t
 
s
h
o
u
l
d
 
b
e
.

T
h
e
r
e
f
o
r
e
,
 
w
e
 
w
o
u
l
d
 
d
i
v
i
d
e
 
b
y
 
6
,
 
o
r
 
3
!

I
f
 
t
h
e
r
e
 
a
r
e
 
a
d
d
i
t
i
o
n
a
l
 
s
e
t
s
 
o
f
 
"
a
l
i
k
e
s
"
 
w
e
 
w
o
u
l
d
 
d
i
v
i
d
e
 
b
y
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e

f
a
c
t
o
r
i
a
l
s
 
o
f
 
e
a
c
h
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
n
 
t
h
e
 
w
o
r
d
 
M
i
s
s
i
s
s
i
p
p
i
 
t
h
e
r
e
 
a
r
e
 
4
 
s
'
s
,
 
4
 
i
'
s
 
a
n
d
 
2
 
p
'
s
,
 
1
1
 
l
e
t
t
e
r
s

i
n
 
a
l
l
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
d
i
f
f
e
r
e
n
t
-
a
p
p
e
a
r
i
n
g
 
p
e
r
m
u
t
a
t
i
o
n
s
 
i
s

1
1
!

T
r4

T
-2

-T

G
.

C
o
m
b
i
n
a
t
i
o
n
s

n
P
r

1
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
o
m
b
i
n
a
t
i
o
n
s
 
o
f
 
n
 
e
l
e
m
e
n
t
s
 
t
a
k
e
n

r
 
a
t
 
a
 
t
i
m
e
:

n
C
r
=

W
i
t
h
 
p
e
r
m
u
t
a
t
i
o
n
s
,
 
o
r
d
e
r
 
i
s
 
c
o
n
s
i
d
e
r
e
d
.

W
i
t
h
 
c
o
m
b
i
n
a
t
i
o
n
s
,
 
o
r
d
e
r
 
i
s
 
n
o
t
 
c
o
n
s
i
d
e
r
e
d
;
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
i
s
 
s
i
m
p
l
y

a
 
s
e
t
 
o
f
 
t
h
i
n
g
s
.

T
h
e
 
s
i
x
 
p
e
r
m
u
t
a
t
i
o
n
s
 
A
B
C
,
 
A
C
B
,
 
B
C
A
,
 
B
A
C
,
 
C
A
B
,
 
C
B
A
,
 
a
r
e
 
a
l
l
 
t
h
e

s
a
m
e
 
c
o
m
b
i
n
a
t
i
o
n
.

(
T
h
e
 
s
t
u
d
e
n
t
'
s
 
l
o
c
k
e
r
 
d
o
e
s
 
n
o
t
 
h
a
v
e
 
a
 
c
o
m
b
i
n
a
t
i
o
n
 
l
o
c
k
.

I
t
 
i
s
 
a
 
p
e
r
m
u
t
a
t
i
o
n
 
l
o
C
k
.
)

I
f
n
C
r

=
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
o
m
b
i
n
a
t
i
o
n
s
 
o
f
 
n
 
e
l
e
m
e
n
t
s
 
t
a
k
e
n
 
r
 
a
t
 
a
 
t
i
m
e
 
a
n
d
 
i
f
 
n
P
r
 
=

t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
e
r
m
u
t
a
t
i
o
n
s
 
o
f
 
n
 
e
l
e
m
e
n
t
s
 
t
d
k
e
n

r
 
a
t
 
a
 
t
i
m
e
,
 
s
i
n
c
e
 
f
r
o
m
 
e
a
c
h
 
c
o
m
b
i
n
a
t
i
o
n

o
f
 
r
 
e
l
e
m
e
n
t
s
 
t
h
e
r
e
 
c
a
n
 
b
e
 
f
o
r
m
e
d
 
r
!
 
p
e
r
m
u
t
a
t
i
o
n
s
,
 
t
h
e
n
 
(
r
!
)
n
C
r
,

o
r
n
C
r
=
 
n
P
r

r
!



2
.

F
i
n
d
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
o
m
b
i
n
a
t
i
o
n
s
 
w
h
e
n
 
r
 
i
s
 
l
a
r
g
e

W
h
e
n
e
v
e
r
 
r
 
e
l
e
m
e
n
t
s
 
a
r
e
 
s
e
l
e
c
t
e
d
 
f
r
o
m
 
a
 
s
e
t
 
o
f
 
n
 
e
l
e
m
e
n
t
s
,
 
(
n
-
r
)
 
e
l
e
m
e
n
t
s
a
r
e
 
l
e
f
t

b
e
h
i
n
d
.

T
h
e
r
e
f
o
r
e
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
e
t
s
 
o
f
 
r
 
e
l
e
m
e
n
t
s
 
e
q
u
a
l
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
e
t
s
 
o
f

(
n
-
r
)
 
e
l
e
m
e
n
t
s
 
a
n
d
 
t
i
e
r
 
=
 
n
e
n
-
r
.

W
h
e
n
 
f
i
n
d
i
n
g
 
2
0
C
1
5
,
 
f
o
r
 
e
x
a
m
p
l
e
,
 
i
t
 
i
s
 
m
u
c
h
 
s
i
m
p
l
e
r
 
t
o
 
f
i
n
d
 
2
0
C
2
0
-
1
5

o
r

2
0
0
5

2
0
d
3
.
6
=
2
0
1
9
1
8
1
7
'
1
6
.
1
`
0
4

1
4

iv
. N

s:

.
3

=
t
0
:
1
9
 
4
4
,
6
1
7
.
1
6
 
=
 
1
5
5
0
4

'
'
S
A
Z
e
4
2
,
3

W
h
i
l
e
 
2
0
c

=
N
I
L
1
9
/
9
e
1
7
-
1
6

=
 
1
5
5
0
4

3
.

F
i
n
d
i
n
g
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
c
o
m
b
i
n
a
t
i
o
n
s

W
h
e
n
 
c
o
m
b
i
n
a
t
i
o
n
s
 
a
r
e
 
f
o
r
m
e
d
 
f
r
o
m
 
t
w
o
 
o
r
 
m
o
r
e

g
r
o
u
p
s
,
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
c
o
m
b
i
n
a
t
i
o
n
s

g
i
v
e
s
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
,
 
a
c
c
o
r
d
i
n
g
 
t
o
 
f
u
n
d
a
m
e
n
t
a
l
 
p
r
i
n
c
i
p
l
e
 
n
u
m
b
e
r
 
1
.

S
o
m
e
t
i
m
e
s
 
b
o
t
h

p
e
r
m
u
t
a
t
i
o
n
s
 
a
n
d
 
c
o
m
b
i
n
a
t
i
o
n
s
 
a
r
e
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
s
a
m
e
 
p
r
o
b
l
e
m
.

E
x
a
m
p
l
e
:

S
u
p
p
o
s
e
 
t
h
e
r
e
 
a
r
e
 
1
0
 
b
o
y
s
 
a
n
d
 
8
 
g
i
r
l
s
 
i
n
 
a
 
m
a
t
h
e
m
a
t
i
c
s
 
c
l
u
b
.

I
n
 
h
o
w
 
m
a
n
y

w
a
y
s
 
c
a
n
 
a
 
c
o
m
m
i
t
t
e
e
 
o
f
 
3
 
b
o
y
s
 
a
n
d
 
2
 
g
i
r
l
s
 
b
e
 
s
e
a
t
e
d
 
a
r
o
u
n
d
 
a
 
c
i
r
c
u
l
a
r

t
a
b
l
e
?

T
h
e
r
e
 
a
r
e
 
1
0
C
3
 
o
r
 
1
9
.
2
2
 
o
r
 
1
2
0
 
w
a
y
s
 
o
f
 
c
h
o
o
s
i
n
g
 
3
 
b
o
y
s
 
f
r
o
m

a
 
s
e
t

o
f
 
1
0
 
b
o
y
s
.

T
h
e
r
e
 
a
r
e
 
8
c
1
2
 
o
r

L
7-

o
r
 
2
8
 
w
a
y
s
 
o
f
 
c
h
o
o
s
i
n
g
 
2
 
g
i
r
l
s

2

f
r
o
m
 
a
 
s
e
t
 
o
f
 
8
 
g
i
r
l
s
.

T
h
e
r
e
 
a
r
e
 
1
2
0
.
2
8
 
w
a
y
s
 
o
f
 
c
h
o
o
s
i
n
g
 
t
h
e
 
c
o
m
m
i
t
t
e
e
,

a
n
d
 
f
o
r
 
e
v
e
r
y
 
o
n
e
 
o
f
 
t
h
e
s
e
 
w
a
y
s
,
 
t
h
e
r
e
 
a
r
e
 
4
!

w
a
y
s
 
o
f
 
s
e
a
t
i
n
g
 
t
h
e
 
5

m
e
m
b
e
r
s
 
a
b
o
u
t
 
a
 
c
i
r
c
u
l
a
r
 
t
a
b
l
e
.

A
n
s
.

1
2
0
.
2
8
.
2
4
 
w
a
y
s
.



I
I
.

P
o
l
y
n
o
m
i
a
l
 
F
u
n
c
t
i
o
n
s
,
 
H
i
g
h
e
r
 
D
e
g
r
e
e
 
E
q
u
a
t
i
o
n
s
 
-
 
T
i
m
e
:

1
5
 
d
a
y
s

A
.

T
h
e
o
r
e
m
s

1
.

F
u
n
d
a
m
e
n
t
a
l
 
t
h
e
o
r
e
m
 
o
f
 
a
l
g
e
b
r
a

T
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
t
h
e
o
r
e
m
 
o
f
 
a
l
g
e
b
r
a
:

"
E
v
e
r
y
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n
 
o
f
 
d
e
g
r
e
e
 
n
%
'
1
 
w
i
t
h

c
o
m
p
l
-
.
x
 
c
o
e
f
f
i
c
i
e
n
t
s
 
h
a
s
 
a
t
 
l
e
a
s
t
 
o
n
e
 
r
o
o
t
.
"

A
l
t
h
o
u
g
h
 
t
h
e
 
f
u
n
d
a
m
e
n
t
a
l
 
t
h
e
o
r
e
m

c
o
v
e
/

.
.
n
e
 
e
n
t
i
r
e
 
f
i
e
l
d

c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
,
 
i
n
 
t
h
i
s
 
c
o
u
r
s
e
 
o
n
l
y
 
t
h
o
s
e
 
p
o
l
y
n
o
m
i
a
l
s

w
i
t
h
 
r
e
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
 
w
i
l
l
 
b
e
 
c
o
n
s
i
d
e
r
e
d
.

C
o
r
o
l
l
a
r
y
:

I
f
 
t
h
e
 
d
e
g
r
e
e
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
i
s
 
n
,
 
t
h
e
r
e
 
a
r
e
 
n
 
r
o
o
t
s
.

2
.

R
e
m
a
i
n
d
e
r
 
t
h
e
o
r
e
m

I
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
i
n
 
x
,
 
P
(
x
)
,
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
x
-
c
,
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
i
s
 
P
(
c
)
.

(
x
2
-
 
5
x
 
+

1
3
)
 
+
 
(
x
-
2
)
 
=
 
x
 
-
3
 
+

,
w
h
e
r
e
 
7
 
i
s
 
t
h
e
 
r
e
m
a
i
n
d
e
r
.

x
-
2

B
u
t
 
P
(
2
)
 
=
 
4
 
-
 
1
0
 
+
 
1
3
 
=
 
7

3
.

T
h
e
 
f
a
c
t
o
r
 
t
h
e
o
r
e
m

T
h
e
 
f
a
c
t
o
r
 
t
h
e
o
r
e
m
 
f
o
l
l
o
w
s
 
f
r
o
m
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
t
h
e
o
r
e
m
:

"
A
n
 
a
l
g
e
b
r
a
i
c
 
p
o
l
y
n
o
m
i
a
l
 
i
n

x
 
i
s
 
e
x
a
c
t
l
y
 
d
i
v
i
s
i
b
l
e
 
b
y
 
(
x
-
2
)
 
i
f
 
i
t
 
r
e
d
u
c
e
s
 
t
o
 
z
e
r
o
 
w
h
e
n
 
p
(
a
)
 
=
 
0

4
.

T
h
e
o
r
e
m
 
o
n
 
r
a
t
i
o
n
a
l
 
r
o
o
t
s
 
o
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n

I
f
 
p
 
a
n
d
 
q
 
d
e
n
o
t
e
 
i
n
t
e
g
e
r
s
 
(
q
:
A
 
0
)
 
s
u
c
h
 
t
h
a
t
 
2
.
 
i
s
 
i
n
 
l
o
w
e
s
t
 
t
e
r
m
s
 
a
n
d
 
r
e
p
r
e
s
e
n
t
s
 
a

q
r
a
t
i
o
n
a
l
 
r
o
o
t
 
o
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n
 
i
n
 
s
i
m
p
l
e
 
f
o
r
m
 
w
i
t
h
 
i
n
t
e
g
r
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
,

t
h
e
n
 
p
 
m
u
s
t
 
b
e
 
a
n
 
i
n
t
e
g
r
a
l
 
f
a
c
t
o
r
 
o
f
 
t
h
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
 
a
n
d
 
q
 
a
n
 
i
n
t
e
g
r
a
l
 
f
a
c
t
o
r

o
f
 
t
h
e
 
l
e
a
d
i
n
g
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
.



E
x
a
m
p
l
e
:

I
n
 
t
h
e
 
e
q
u
a
t
i
o
n

3
x
2
+
 
5
x
 
-
 
4
 
=
 
0
,
 
t
h
e
 
p
o
s
s
i
b
l
e
 
r
o
o
t
s
 
a
r
e
 
:

1
:
1
E
i
±
 
1
,
 
+
 
3
}

S
.

T
h
e
o
r
e
m
 
o
n
 
c
o
n
j
u
g
a
t
e
 
c
o
m
p
l
e
x
 
r
o
o
t
s

I
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
w
i
t
h
 
r
e
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
 
h
a
s
 
a
 
+
 
b
i
 
a
s
 
a
 
r
o
o
t
 
(
a
 
a
n
d
 
b
 
r
e
a
l
,
b

0
)

t
h
e
n
 
a
 
-
 
b
i
 
i
s
 
a
l
s
o
 
a
 
r
o
o
t
.

6
.

D
e
s
c
a
r
t
e
s
'
 
r
u
l
e
 
o
f
 
s
i
g
n
s

T
h
e
 
n
u
m
b
e
r
 
o
f
 
p
o
s
i
t
i
v
e
 
r
e
a
l
 
r
o
o
t
s
 
o
f
 
P
(
x
)
 
=
 
0
 
w
h
e
r
e
 
P
(
x
)
 
i
i
 
a
 
p
o
l
y
n
o
m
i
a
l
 
w
i
t
h
 
r
e
a
l

c
o
e
f
f
i
c
i
e
n
t
s
 
i
s
 
e
q
u
a
l
 
6
-
T
E
e
 
n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
s
i
g
n
 
c
c
c
u
r
r
i
n
g
 
i
n
 
P
(
x
)
 
o
r
 
e
l
s
e

i
s
 
f
e
w
e
r
 
t
h
a
n
 
t
h
i
s
 
n
u
m
b
e
r
 
b
y
 
a
 
p
o
s
i
t
i
v
e
 
e
v
e
n
 
_
I
n
t
e
g
e
r
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
n
e
g
a
t
i
v
e
 
r
e
a
l

r
o
o
t
s
 
o
f
 
t
h
e
 
P
(
x
)
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
s
i
g
n
 
o
c
c
u
r
r
i
n
g
 
i
n
 
P
(
-
x
)
,

o
r
 
e
l
s
e
 
i
s
 
f
e
w
e
r
 
t
h
a
n
 
t
h
i
s
 
n
u
m
b
e
r
 
b
y
 
a
 
p
o
s
i
t
i
v
e
 
e
v
e
n
 
i
n
t
e
g
e
r
.

7
.

T
h
e
 
l
o
c
a
t
i
o
n
 
p
r
i
n
c
i
p
l
e

I
f
 
P
 
i
s
 
a
 
f
u
n
c
t
i
o
n
 
w
h
o
s
e
 
v
a
l
u
e
s
 
a
r
e
 
g
i
v
e
n
 
b
y
 
a
 
p
o
l
y
n
o
m
i
a
l
 
w
i
t
h
 
r
e
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
,

a
n
d
 
i
f
 
a
 
a
n
d
 
b
 
a
r
e
 
r
e
a
l
 
n
u
m
b
e
r
s
 
s
u
c
h
 
t
h
a
t
 
o
n
e
 
o
f
 
t
h
e
 
v
a
l
u
e
s
 
P
(
a
)
 
a
n
d
 
P
(
b
)
 
i
s

p
o
s
i
t
i
v
e
 
a
n
d
 
t
h
e
 
o
t
h
e
r
 
i
s
 
n
e
g
a
t
i
v
e
,
 
t
h
m
 
P
 
h
a
s
 
a
n
 
o
d
d
 
n
u
m
b
e
r
 
o
f
 
z
e
r
o
s
 
b
e
t
w
e
e
n
 
a

a
n
d
 
b
.

8
.

T
h
e
o
r
e
m
 
o
n
 
t
h
e
 
u
p
p
e
r
 
a
n
d
 
l
o
w
e
r
 
l
i
m
i
t
s
 
t
b
r
 
r
o
o
t
s

W
h
e
n
 
P
(
x
)
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
x
-
a
 
b
y
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
,
 
a
 
b
e
i
n
g
 
p
o
s
i
t
i
v
e
 
o
r
 
z
e
r
o
,
 
i
f
 
a
l
l

t
h
e
 
n
u
m
b
e
r
s
 
i
n
 
t
h
e
 
t
h
i
r
d
 
l
i
n
e
 
o
f
 
t
h
e
 
s
y
n
t
i
n
t
i
c
 
d
i
v
i
s
i
o
n
 
a
r
e
 
z
e
r
o
,
 
o
r
 
p
o
s
i
t
i
v
e
,
 
t
h
e
n

a
 
i
s
 
a
n
 
u
p
p
e
r
 
l
i
m
i
t
 
o
f
 
t
h
e
 
p
o
s
i
t
i
v
e
 
r
o
o
t
s
 
o
f
 
P
(
x
)
 
=
 
0
 
(
F
o
r
 
l
o
w
e
r
 
l
i
m
i
t
,
 
u
s
e
 
t
h
e
 
P
(
-
x
)
 
e
t
c
.

B
.

T
h
e
 
n
u
m
b
e
r
 
o
f
 
r
o
o
t
s
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
o
f
 
n
t
h
 
d
e
g
r
e
e



O
n
 
t
h
e
 
g
r
a
p
h
 
o
f
 
a
 
e
q
u
a
t
i
o
n
 
f
(
x
)
 
=
 
0
,
 
g
r
a
p
h
e
d

a
s
 
f
(
x
)
 
=
 
y
,
 
t
h
e
 
s
o
l
u
t
i
o
n
s
 
w
i
l
l
 
s
h
o
w

a
s
 
t
h
e
 
p
o
i
n
t
 
o
r
 
p
o
i
n
t
s
 
a
t
 
w
h
i
c
h
 
t
h
e
 
c
u
r
v
e
 
c
r
o
s
s
e
s
 
t
h
e
 
x
-
a
x
i
s
,
 
s
i
n
c
e
 
t
h
e
s
e

a
r
e
 
t
h
e

p
o
i
n
t
s
 
a
t
 
w
h
i
c
h
 
t
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
f
u
n
c
t
i
o
n
 
e
q
u
a
l
s

z
e
r
o
 
(
g
i
v
e
n
)
,
 
o
r
 
y
 
=
 
O
.

1
.

F
i
r
s
t
-
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
s
:
 
o
n
e
 
s
o
l
u
t
i
o
n

2
.

S
e
c
o
n
d
-
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
s
:
 
t
w
o
 
s
o
l
u
t
i
o
n
s
 
(
s
o
m
e
t
i
m
e
s
 
i
m
a
g
i
n
a
r
y
,

s
o
m
e
t
i
m
e
s
 
d
o
u
b
l
e
)

3
.

T
h
i
r
d
-
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
s
:

t
h
r
e
e
 
s
o
l
u
t
i
o
n
s
 
(
a
l
w
a
y
s
 
a
t
 
l
e
a
s
t
o
n
e
 
r
e
a
l
 
s
o
l
u
t
i
o
n
;

s
o
m
e
t
i
m
e
s
 
2
 
I
m
a
g
i
n
a
r
y
 
o
n
e
s
)



I
c

4
.

F
o
u
r
t
h
-
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
s
:

f
o
u
r
'
s
o
l
u
t
i
o
n
s
 
(
s
o
m
e
t
i
m
e
s
 
2
.
o
r
 
4
 
i
m
a
g
i
n
a
r
y
 
o
n
e
s
.
)

S
.

F
i
f
t
h
-
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
s
:

f
i
v
e
 
s
o
l
u
t
i
o
n
s
 
(
A
l
w
a
y
s
 
a
t
 
l
e
a
s
t
 
o
n
e
 
r
e
a
l
 
s
o
l
u
t
i
o
n
;

s
o
m
e
t
i
m
e
s
 
2
 
o
r
 
4
 
i
m
a
g
i
n
a
r
y
 
o
n
e
s
)

rz
i7

''
C
.

S
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
 
(
o
r
 
s
y
n
t
h
e
t
i
c
 
s
u
b
s
t
i
t
u
t
i
o
n
)

D
i
v
i
d
i
n
g

(
x
2

-
 
S
x
 
+

8
)
 
b
y
 
(
x

-
2
)
 
b
y
 
l
o
n
g
 
d
i
v
i
s
i
o
n
 
w
e
 
h
a
v
e
:



S
h
o
r
t
e
n
i
n
g
 
t
h
e
 
p
r
o
c
e
s
s
 
b
y
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
 
w
e
h
a
v
e
:

2
1
1

-
5
 
+
8

1
2
 
-
6

1
 
-
3

(
1
Z
 
r
e
m
a
i
n
d
e
r

X
 
-
3
 
+
- 3P

1
a
n
s
w
e
r

r

T
h
e
 
r
e
m
a
i
n
d
e
r
,
 
2
,
 
e
q
u
a
l
s
 
t
h
e
 
f
(
2
)
,
 
o
r
 
t
h
e
 
v
a
l
u
e

o
f
 
t
h
e
 
f
u
n
c
t
i
o
n
 
x
2

-
 
5
x
 
+

8
 
w
h
e
n
 
2

i
s
 
s
u
b
s
t
i
t
u
t
e
d
 
f
o
r
 
x
.

1
.

U
s
e
s
 
o
f
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n

S
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
 
i
s
 
u
s
e
f
u
l
 
t
o
 
s
h
o
r
t
e
n
 
t
h
e
 
p
r
o
c
e
s
s
e
s
o
f

(
a
)
 
D
i
v
i
s
i
o
n
 
o
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
b
y
 
a
 
m
o
n
o
m
i
a
l

(
b
)

F
i
n
d
i
n
g
 
t
h
e
 
f
a
c
t
o
r
s
 
o
f
 
a
 
g
i
v
e
n
 
p
o
l
y
n
o
m
i
a
l

(
s
e
a
r
d
h
i
n
g
 
f
o
r
 
a
 
d
i
v
i
s
o
r
 
t
h
a
t
 
w
i
l
l

h
a
v
e
 
a
 
z
e
r
o
 
r
e
m
a
i
n
d
e
r
)

(
c
)

F
i
n
d
i
n
g
 
t
h
e
 
v
a
l
u
e
 
o
f
 
a
 
p
o
l
y
n
o
m
i
a
l
 
w
h
e
n
 
a
 
g
i
v
e
n

n
u
m
b
e
r
 
i
s
 
s
u
b
s
t
i
t
u
t
e
d
 
f
o
r

t
h
e
 
v
a
r
i
a
b
l
e
.

2
.

F
i
n
d
i
n
g
 
o
n
e
 
r
o
o
t
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
b
y
 
s
y
n
t
h
e
t
i
c
d
i
v
i
s
i
o
n

E
x
a
m
p
l
e
:

S
o
l
v
e
 
t
h
e
 
e
q
u
a
t
i
o
n

3
x
3

+
x
2

-
 
1
5
x
 
-
5
 
=

0
;
 
p
 
=
 
-
5
,
 
q
 
=
 
3
.

P
o
s
s
i
b
l
e
 
v
a
l
u
e
s
 
f
o
r
 
r
o
o
t
s
 
a
r
e
 
t
h
e
 
f
a
c
t
o
r
s
 
o
f
 
p
 
o
v
e
r

t
h
e
 
f
a
c
t
o
r
s
 
o
f
 
q
:

1
,
 
-
1
,
 
5
,

_
5

-
S

3
-5

..
"S

1
3 L

1
 
-
1
5
 
-
5

I
3

1
 
-
1
5
 
-
5

3
1

2 7
,A

M
O

M
M

III

1
3

2
 
-
1
4
3
 
X

-
1
1
4

-

-
1
 
3

1
 
-
1
5

-
5

-
3
'

+
2

+
1
3

3
-
2
 
-
1
3

1
3

1
 
-
1
5

IM
M

O
ID

-
1

0
+
5

3
0
 
-
1
5
®



5
3

1 
--

15
 -

5
15

80
 3

25

p 
16

65
 X

-1
5 

-5

az
70

 -
27

5

3 
-1

4
55

 X

S
i
n
c
e
 
d
i
v
i
s
i
o
n
 
b
y
 
(
x
 
+
 
1
/
3
)
 
p
r
o
d
u
c
e
s
 
a
 
z
g
r
o
 
r
e
m
a
i
n
d
e
r
,
 
x
 
+
 
1
/
3
)
 
i
s
 
a
 
f
a
c
t
o
r
,
 
a
n
d

t
h
e
 
d
e
p
r
e
s
s
e
d
,
 
o
r
 
r
e
d
u
c
e
d
 
e
q
u
a
t
i
o
n
 
i
s
 
3
x
4
 
+
 
O
x
 
-
 
1
5
.

T
h
e
 
f
a
c
t
o
r
s
 
a
r
e
 
(
x
 
+
1
/
3
)
(
3
)
(
x
2
-
5
)

o
r

(
3
x
 
+
 
1
)
(
x
2

-
5
)
 
=
 
0
.

T
h
e
 
s
o
l
u
t
i
o
n
s
 
a
r
e
 
t
h
e
r
e
f
o
r
e
 
x
 
=
 
-
1
/
3
,

l
a
,
 
a
n
d
 
.
4
1
-
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
r
e
m
i
n
d
e
d
 
t
o
 
l
o
c
k
 
f
o
r
 
n
 
r
o
o
t
s
,
 
i
n
c
l
u
d
i
n
g
 
m
u
l
t
i
p
l
e
 
r
o
o
t
s
,
 
t
o
 
a
n

n
t
h
 
d
e
g
r
e
e
 
e
q
u
a
t
i
o
n
;
 
h
e
r
e
,
 
f
o
r
 
3
 
r
o
o
t
s
.

A
l
l
 
3
 
s
o
l
u
t
i
o
n
s
 
m
u
s
t
,
 
o
f
 
c
o
u
r
s
e
,
 
b
e

c
h
e
c
k
e
d
 
i
n
 
t
h
e
 
g
i
v
e
n
 
e
q
u
a
t
i
o
n
.

D
.

U
s
i
n
g
 
D
e
s
c
a
r
t
e
s
'
 
R
u
l
e
 
o
f
 
S
i
g
n
s
 
a
s
 
a
n
 
a
i
d
 
i
n
 
s
o
l
v
i
n
g
 
e
q
u
a
t
i
o
n
s
.
 
S
e
e
 
p
a
g
e
 
1
1
2

E
x
a
m
p
l
e
:

D
e
t
e
r
m
i
n
e
 
t
h
e
 
p
o
s
s
i
b
l
e
 
n
u
o
i
b
e
r
 
o
f
 
r
e
a
l
 
p
o
s
i
t
i
v
e
 
a
n
d
 
n
e
g
a
t
i
v
e
 
r
o
o
t
s
 
o
f
 
t
h
e

e
q
u
a
t
i
o
n

5
x

2
X
4

3
x
3
 
+
 
x

-
 
4
 
=
 
0
.

S
i
n
c
e
 
t
h
e
r
e
 
a
r
e
 
3
 
c
h
a
n
g
e
s
 
o
f
 
s
i
g
n
,
 
t
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
m
o
r
e
 
t
h
a
n
 
3
 
p
o
s
i
t
i
v
e

r
e
a
l
 
r
o
o
t
s
.

S
u
b
s
t
i
t
u
t
i
n
g
 
(
-
x
)
 
f
o
r
 
x
 
i
n
 
t
h
e
 
e
q
u
a
t
i
o
n
 
p
(
-
x
)
 
=
 
-
x
5
 
+
 
2
x
4
 
-
 
3
x
5
 
-

S
i
n
c
e
 
t
h
e
r
e
 
a
r
e
 
2
 
c
h
a
n
g
e
s
 
o
f
 
s
i
g
n
 
i
n
 
p
(
-
x
)
,
 
t
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
m
o
r
e
 
t
h
a
n
 
2

n
e
g
a
t
i
v
e
 
r
e
a
l
 
r
o
o
t
s
.

E
.

U
s
i
n
g
 
t
h
e
 
t
h
e
o
r
e
m
 
o
n
 
u
p
p
e
r
 
a
n
d
 
l
o
w
e
r
 
l
i
m
i
t
s
 
t
o
 
l
o
c
a
t
e
 
t
h
e
 
r
o
o
t
s
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
(
s
e
e
:
p
a
g
e
 
1
1
2
)

E
x
a
m
p
l
v
l

F
i
n
d
 
t
h
e
 
u
p
p
e
r
 
a
n
d
 
l
o
w
e
r
 
l
i
m
i
t
s
 
o
f
 
t
h
e
 
r
o
o
t
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,

x
5

+
2
x
4
-
 
3
x
3
+
 
x
 
-
 
4
 
=
 
0
.
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2
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0
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4

.2
8

10
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42

4
5
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.

S
i
n
c
e
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
l
e
 
t
h
i
r
d
 
l
i
n
e
 
a
r
e
 
a
l
l
 
p
o
s
i
t
i
v
e
,
 
2
 
i
s
 
a
n

u
p
p
e
r
 
l
i
m
i
t
 
o
f
 
t
h
e

p
o
s
i
t
i
v
e
 
r
o
o
t
s
.

T
o 

in
ve

st
ig

at
e 

th
e 

lo
w

er
 li

m
it 

of
 th

e 
ro

ot
s,

p 
(-

x)
 m

us
t b

e 
fo

un
d:

p(
-x

) 
=

 -
x5

 +
 2

x4
+

 3
x3

- 
x 

- 
4 

=
 .0

or
x5

-
2x

4
-

3x
3 

+
x 

+
 4

 =
 0

1
-
2

-
3

0
+
1

+
4

1
-
1

-
4

-
4

-
3

1
-
1

-
4

-
4

-
3

+
1

1
-
2

-
3

0
+
1

+
4

2
2

0
-
6

1
2

2
2

-2
-3

0
+

1
+

4
1

0
-
3

-
6

1
1

-
1
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3
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0
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1
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0
1
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S
i
n
c
e
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
s
 
o
f
 
t
h
e
 
t
h
i
r
d
 
l
i
n
e
 
a
r
e
 
a
l
l
 
p
o
s
i
t
i
v
e
,
 
-
3
 
i
s
 
a
 
l
o
w
e
r
 
l
i
m
i
t
 
o
f

t
h
e
 
n
e
g
a
t
i
v
e
 
r
o
o
t
s
.

A
n
s
w
e
r
:

t
h
e
 
r
o
o
t
s
 
l
i
e
 
b
e
t
w
e
e
n

a
n
d
 
+
2
.

F
.

U
s
i
n
g
 
t
h
e
 
l
o
c
a
t
i
o
n
 
p
r
i
n
c
i
p
l
e
 
a
s
 
a
n
 
a
i
d
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
-
m
o
t
s
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
.
 
(
S
e
e
 
p
g
.
 
1
1
6
)

E
x
a
m
p
l
e
:

I
n
 
t
h
e
 
i
n
t
e
r
v
a
l

-
4
 
<
:
x
 
<
:
 
4
,
 
l
o
c
a
t
e
 
c
o
n
s
e
c
u
t
i
v
e
 
i
n
t
e
g
e
r
s
 
b
e
t
w
e
e
n
 
w
h
i
c
h
 
a
r
e

f
o
u
n
d
 
z
e
r
o
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n

y
 
=

2
x
3
+
 
7
x
°
 
+
 
7
x
 
+
 
6
.

-
4

2
+
7

+
7

.4
-
8
 
4
4
-
4
4

2
 
-
1
 
+
3
.
3
.

2
+
7

+
7

+
6

-
6
 
-
3
 
-
1
2

-
2

+
1

+
4

1
2

+
7

+
7

+
6

1
2

-
2

2 2

-
1

2

+
7

+
7

+
6

-
4

-
6

-
2

+
3

+
1

+
7

+
7

+
6

-
2

-
5

-
2

+
5

+
2
a

A
t
 
t
h
i
s
 
p
o
i
n
t
 
i
t
 
i
s
 
e
a
s
y

1
2

9
 
+
1
6

t
o
 
s
e
e
 
t
h
a
t
 
e
l
l
 
p
o
s
i
t
i
v
e

d
i
v
i
s
o
r
s
 
w
i
l
l
 
g
i
v
e
 
p
o
s
i
t
i
v
e

r
e
m
a
i
n
d
e
r
.

2
+
9
 
+
1
6
E

.

x
 
=
 
-
4

-
3

-
2

-
1

0
1
 
e
t
c
.

y
 
=
 
-
3
8

-
6

+
4

+
4

+
6

+
2
2

T
h
e
r
e
 
a
r
e
 
o
n
e
 
(
o
r
 
t
h
r
e
e
)
 
r
o
o
t
s
 
b
e
t
w
e
e
n
 
-
2
 
a
n
d
 
-
3
.



G
.

U
s
i
n
g
 
l
i
n
e
a
r
 
i
n
t
e
r
p
o
l
a
t
i
o
n
 
t
o
 
a
p
p
r
o
x
i
m
a
t
e
 
t
h
e
 
r
o
o
t
s
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n

I
n
 
t
h
e
 
p
r
e
c
e
d
i
n
g
 
e
q
u
a
t
i
o
n
,
 
a
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
g
r
a
p
h
 
i
n
 
t
h
e
 
i
n
t
e
r
v
a
l
 
o
f
 
t
h
e
 
r
o
o
t
 
s
h
o
w
s
 
t
h
a
t

t
h
e
 
a
p
p
r
o
x
i
m
a
t
e
 
s
l
o
p
e
 
o
f
 
t
h
e
 
c
u
r
v
e
 
a
t
 
t
h
i
s
 
p
o
i
n
t

i
s
(
4
 
+
 
6
)
o
r
 
1
0
.

-
r
7
7

(
-
2
,
4
)

I
C
(
-
3
+
 
,
0
)

i

6

1

-
-
-
4

A
h

(
-
3
,
-
6
)

R
e
p
r
e
s
e
n
t
i
n
g
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
o
f
 
p
o
i
n
t
 
C
 
b
y
 
(
-
3
 
+
 
h
,
 
0
)
 
a
n
d
 
c
o
n
s
i
d
e
r
i
n
g
 
t
h
e
 
s
l
o
p
e
 
o
f

A
C
 
t
o
 
b
e
 
a
p
p
r
i
x
i
m
a
t
e
l
y
 
e
q
u
a
l
 
t
o
 
t
h
e
 
s
l
o
p
e
 
o
f
 
A
B
,
 
-
-

s
l
o
p
e
 
A
C
 
=
 
s
l
o
p
e
 
A
B

0
 
+
 
6

=
 
1
0 1

h
 
=
 
.
6

-
3
 
+
 
h
 
=
 
-
2
.
4

t
r
y
i
n
g
 
-
2
.
4
,
 
7
2
.
5
,
 
e
t
c
.
 
b
y
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
:

2
.

+
7

+
7

-
2
.
4

-
4
.
8

-
5
.
2
8

2
+
2
.
2

+
1
.
7
2

er



-
2
.
5

-
2
.
6

2
+
7

+
7

+
6

-
5
 
-
5
 
-
5

2
+
2

+
2

0-
3.

r
e
m
a
i
n
d
e
r

+
7

+
7

+
6

-
5
.
2
 
-
4
.
6
8
 
-
6
.
0
3
2

+
1
.
8

+
2
.
3
2

r
e
m
a
i
n
d
e
r

S
i
n
c
e
 
t
h
e
 
v
a
l
u
e
,
 
-
2
.
6
 
g
i
v
e
s
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
c
l
o
s
e
s
t
 
t
o
z
e
r
o
,
 
t
h
e
 
s
o
l
u
t
i
o
n
 
c
o
r
r
e
c
t
 
t
o
 
t
e
n
t
h
s

i
s
 
-
2
.
6
.
 
T
h
i
s
 
p
r
o
c
e
s
s
 
c
a
n
 
b
e
 
r
e
p
e
a
t
e
d

a
s
 
m
a
n
y
 
t
i
m
e
s
 
a
s
 
d
e
s
i
r
e
d
,
 
f
o
r
 
a
.
h
i
g
h
e
r
 
d
e
g
r
e
e
 
o
f

a
c
c
u
r
a
c
y
.

T
h
i
s
 
p
r
o
c
e
d
u
r
e
 
i
s
 
s
o
m
e
w
h
a
t
 
t
e
d
i
o
u
s
,
 
u
n
l
e
s
s

a
 
M
o
n
r
o
e
 
o
r
 
o
t
h
e
r
 
c
a
l
c
u
l
a
t
o
r
 
i
s

u
s
e
d
.

T
h
e
r
e
 
a
r
e
 
m
e
t
h
o
d
,
§
 
i
n
 
c
a
l
c
u
l
u
s
 
a
n
d
 
o
t
h
e
r
 
c
o
l
l
e
g
e

c
o
u
r
s
e
s
 
t
h
a
t
 
a
r
e
 
p
r
e
f
e
r
a
b
l
e
.

H
.

S
u
m
m
a
r
y
 
o
f
 
m
e
t
h
o
d
 
o
f
 
p
r
o
c
e
d
u
r
e
 
i
n
 
s
o
l
v
i
n
g
 
e
q
u
a
t
i
o
n
s
 
o
f
 
t
h
i
r
d
 
d
e
g
r
e
e

o
r
 
h
i
g
h
e
r

1
.

A
r
r
a
n
g
e
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
 
i
n
 
d
e
s
c
e
n
d
i
n
g
p
o
w
e
r
s
 
o
f
 
t
h
e
 
v
a
r
i
a
b
l
e
.

2
-

U
s
e
 
D
e
s
c
a
r
t
e
s
'
 
-
r
u
l
e
 
o
f
 
s
i
g
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
p
o
s
s
i
b
l
e
 
n
u
m
b
e
r
s
 
o
f
 
p
o
s
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p
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b
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p
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r
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b
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p
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p
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p
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r
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b
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p
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C
ho

os
e 

ei
th

er
 m

em
be

r 
to

 b
e 

tr
an

sf
or

m
ed

- 
sa

y 
th

e 
le

ft
 -

Si
n 

e 
C

ot
 e

Si
n 

e
C

os
 e

C
os

e

(a
)

C
os

 e
C

os
 e

Si
n 

e

Si
n 

e
=

 1
 +

 C
os

 e
1 

- 
C

os
 e

Si
ne

tr
an

sf
or

m
 th

e 
ri

gh
t s

id
e

im
ilt

ip
ly

 th
e 

nm
er

at
or

 a
nd

 d
en

om
in

at
or

 b
y 

Si
n 

e 
'w

hi
ch

 is
 th

e 
nu

m
er

at
or

 o
f 

th
e 

le
ft

si
de

+
 C

os
 e

Si
n 

e
Si

n 
e

Si
n 

e



Si
n 

e 
(1

 +
 C

os
 e

)
si

n2
e

(1
 -

 C
os

 e
)

Si
n 

e
e

Si
n 

e 
(1

 +
 C

os
 e

l
1 

- 
C

os
2 

e

Si
n 

e
1 

- 
C

os
 e

.

1 
- 

C
os

 a
1 

- 
C

os

If
 ti

m
e 

pe
rm

its
, t

hi
s 

un
it 

co
ul

d 
in

cl
ud

e
a 

re
vi

ew
 o

f 
tb

e 
nu

m
er

ic
al

 tr
ig

on
om

et
ry

 c
ov

er
ed

 in
pl

an
e 

ge
om

et
ry

.
A

.
C

om
pu

ta
tio

n 
w

ith
 lo

ga
ri

th
m

s

1.
 M

u1
tip

4i
ng

, d
iv

id
in

g,
ra

l.W
.n

g 
to

 a
 p

ow
er

, f
in

di
ng

 th
e 

ro
ot

B
.

Ig
ga

ri
th

m
ic

 s
ol

ut
io

ns
 o

f 
ri

gh
t a

na
 o

bl
iq

ue
 tr

ia
ng

le
s

1.
L

aw
 o

f 
si

ne
s

2.
L

aw
 o

f 
co

si
ne

s
3.

L
aw

 o
f 

ta
w

:a
rt

s
4.

T
an

ge
nt

 b
A

lf
-a

ng
le

 la
w

W
ith

 th
e 

'P
m

so
lu

tio
ns

 o
f

st
ud

en
ts

.

of
 in

A
ra

m
ei

rt
s 

an
d 

th
e 

ad
ve

nt
 o

f 
th

e
co

m
pu

te
r,

 m
or

e 
an

d 
m

or
e 

te
xt

bo
ok

s 
ar

e 
om

itt
in

g 
th

e
ob

liq
ue

 tr
ia

ng
le

s.
 D

es
pi

te
 th

is
, i

t i
s 

an
 e

xc
el

le
nt

 r
ev

ie
w

 o
f

ar
ith

m
et

ic
 f

or
 h

ig
h 

sc
ho

ol

i7
LW

T

e"
-b

.



X
V
,

O
p
t
i
o
n
a
l
 
Q
u
a
d
r
a
t
i
c
 
R
e
l
a
t
i
o
n
s
 
a
n
d
 
S
y
s
t
e
m
s
-

A
.

C
o
n
i
c
 
S
e
c
t
i
o
n
s

T
h
e
 
s
t
u
d
e
n
t
 
w
i
l
l
 
b
e
 
a
b
l
e
 
t
o
 
v
i
s
u
a
l
i
z
e
 
t
h
e
 
s
h
e
w
e
s
 
o
f
 
t
h
e
 
v
a
r
i
o
u
s
 
c
u
r
v
e
s
 
i
f
 
h
e
 
g
r
a
s
p
s
 
t
h
e
 
m
a
n
n
e
r

i
n
 
v
h
i
c
h
 
t
h
e
y
 
a
r
e
 
f
o
r
m
e
d
 
b
y
 
i
n
t
e
r
s
e
c
t
i
o
n
.

H
e
 
s
h
o
u
l
d
 
a
l
s
o
 
k
n
o
w
 
t
h
a
t
 
t
h
e
r
e
 
a
r
e
 
"
d
e
g
e
n
e
r
a
t
e
"
 
c
u
r
v
e
s
 
f
o
r
m
e
d
 
b
y
 
h
a
v
i
n
g
 
t
h
e
 
p
l
a
n
e
 
i
n
t
e
r
s
e
c
t
 
t
h
e

c
o
n
i
c
a
l
 
s
u
r
f
a
c
e
 
i
n
 
s
p
e
c
i
a
l
 
w
a
y
s
:

1
.
 
A
 
p
o
i
n
t
,
 
f
o
r
m
e
d
 
b
y
 
a
 
p
l
a
n
e
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
v
e
r
t
e
x
 
o
n
l
y
 
(
d
e
g
e
n
e
r
a
t
e
 
e
l
l
i
p
s
e
)
.

2
.
 
A
 
l
i
n
e
 
(
a
n
 
e
l
e
m
e
n
t
 
o
f
 
t
h
e
 
c
o
n
i
c
a
l
 
s
u
r
f
a
c
e
)
 
f
o
r
m
e
d
 
b
y
 
a
 
p
l
a
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
v
e
r
t
e
x
 
t
a
n
g
e
n
t
 
t
o

t
h
e
 
c
o
n
i
c
a
l
 
s
u
r
f
a
c
e
 
(
d
e
g
e
n
e
r
a
t
e
 
p
a
r
a
b
o
l
a
)
.

3
.

T
V
o
 
i
n
t
e
r
s
e
c
t
i
n
g
 
l
i
n
e
s
,
 
f
o
r
m
e
d
 
b
y
a
 
p
l
a
n
e
 
t
h
r
o
u
g
h
 
t
h
e
 
v
e
r
t
e
x
:
i
n
t
e
r
s
e
c
t
i
n
g
 
t
h
e
 
c
o
n
i
c
a
l
 
s
u
r
f
a
c
e

i
n
 
t
w
o
 
e
l
e
m
e
n
t
s
 
(
d
e
g
e
n
e
r
a
t
e
 
i
t
y
p
e
r
b
o
l
a
)
.
'

C
o
n
i
c
 
s
e
c
t
i
o
n
s
:

t
h
e
 
c
u
r
v
e
s
 
i
n
 
w
h
i
c
h
 
a
 
p
l
a
n
e
 
i
n
t
e
r
s
e
c
t
s
 
a
 
c
o
n
i
c
a
l
 
s
u
r
f
a
c
e
 
w
h
o
s
e
 
r
i
g
h
t
 
c
r
o
s
s

s
e
c
t
i
o
n
 
i
s
 
a
 
c
i
r
c
l
e
.

a
.

E
l
l
i
p
s
e
:

p
l
a
n
e
 
c
u
t
t
i
n
g
 
a
l
l
 
e
l
e
m
e
n
t
s
 
(
s
t
r
a
i
g
h
t
 
l
i
n
e
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 
v
e
r
t
e
x
 
o
f
 
s
u
r
f
a
c
e
 
a
n
d

ly
in

g
w
h
o
l
l
y
 
i
n
 
t
h
e
 
s
u
r
f
a
c
e
.

b
.

C
i
r
c
l
e
:

s
p
e
c
i
a
l
 
c
a
s
e
 
o
f
 
e
l
l
i
p
s
e
k
p
a
s
n
e
 
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
*
b
a
t
h
e
 
a
x
i
s
.

-
1
2
7

-



c.
Pa

ra
bo

li.
.

pl
an

e 
pa

ra
l1

e3
. t

o 
on

e 
el

em
en

t

T
he

 s
tu

de
nt

i
s

al
re

ad
y 

fa
m

ili
ar

 w
ith

 th
e 

pa
ra

bo
la

 a
s 

th
e 

cu
rv

e 
of

 th
e 

ge
ne

ra
l q

ua
dr

at
ic

,
y 

=
ax

2
bx

c.

d.
.

H
yp

ex
bo

la
:

pl
an

e 
pa

ra
lle

l t
o 

th
e 

ax
is

A
 p

ar
ab

ol
a 

ha
vi

ng
 it

s 
ax

is
 o

f 
sy

m
m

et
ry

 p
ar

al
le

l't
o 

th
e 

y-
ax

is
 il

1 
ha

ve
as

 it
s 

eq
ua

tio
n

so
m

e 
fR

rm
 o

f 
th

e 
eq

ua
tio

n,
 y

 =
 a

xa
 +

bx
 +

0
.

I
f

b 
=

0
 
a
n
d
 
c
 
=
 
0
 
t
h
e

eq
ua

tio
n 

be
ca

ne
s

y 
=

 a
xg

; a
nd

. t
he

 y
-a

xi
s 

w
ill

 b
e 

th
e 

ax
is

 o
f 

sy
m

m
et

ry
.

B
.

T
he

 T
er

eb
ol

a

I 
do

e"
 a

xi
s 

of
 s

ym
m

et
ry

1
4

FP
 =

 P
A

If
 th

e 
eq

ua
tio

n 
is

 o
f 

th
e 

fo
rm

 x
 =

 a
y2

 +
 b

y 
+

 c
o 

th
e 

cu
rv

e 
w

ill
 h

av
e 

its
 a

xi
s 

ei
th

er
 p

ar
al

le
l

t
o
 
o
r
 
c
o
i
n
c
i
d
i
n
g
 
w
i
t
h
 
t
h
e
 
x
-
a
x
i
s
.

1
.

D
e
f
i
n
i
t
i
o
n
 
o
f
 
a
,
 
p
a
r
a
b
o
l
a
:

a
 
c
u
m
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
a
 
s
e
t
 
o
f
 
p
o
i
n
t
s
 
e
q
u
i
d
i
s
t
a
n
t

fr
om

a
 
l
i
n
e

(c
al

le
d,

 th
e 

di
re

ct
ri

x)
 a

nd
. a

 p
oi

nt
 (

ca
lle

d 
th

e 
fo

cu
s)

,
or

 F
T

 =
 P

A

2.
E

qu
at

io
n 

of
 th

e 
pa

ra
bo

la
: y

 =
 a

x2
bx

c
,

or
 x

 =
ay

2
+

 b
y 

+
 c

o 
w

he
re

 a
0.

3.
G

ra
aa

h.
i.n

g 
th

e 
pa

ra
bo

la
.



E
x
a
m
p
l
e
:

C
o
n
s
t
r
u
c
t
 
t
h
e
 
g
r
a
P
h
 
o
f
 
x
 
+
 
7
2
 
=
 
2

1
.

S
o
l
v
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
f
o
r
 
x
:
 
x
 
=
 
2
 
-

2
.
 
M
a
e
 
a
 
t
a
b
l
e
 
o
f
 
v
a
l
u
e
s
:

x
:

2
1

-
2

-
7

0

y
:

0
+
3
.

+
2

O
O

P

3
.

P
l
o
t
 
t
h
e
 
p
o
i
n
t
s
.

C
.

T
h
e
 
c
i
r
c
l
e

+
3

+
 2

1.
D

ef
in

iti
on

:
th

e 
se

t o
f 

po
in

ts
 e

qu
id

is
ta

nt
 f

rc
m

i a
 g

iv
en

 p
oi

nt
 v

ith
in

 c
al

le
d 

th
e 

ce
nt

er
.

F
r
o
m
t
h
e
 
P
y
t
h
a
g
o
r
e
a
n
 
t
h
e
o
r
e
m
,

x
2
 
+
 
y
2
 
=
 
r
2

2
.

E
l
u
a
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
w
i
t
h
 
c
e
n
t
e
r
 
a
t
 
t
h
e
 
o
r
i
g
i
n
:

x
2
 
+
 
y
2
=
 
r
2
,
 
w
h
e
r
e
 
r
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e

r
a
d
i
u
s
.

I
n
 
t
h
i
s
 
c
o
u
r
s
e
 
w
e
 
s
h
a
l
l
 
d
e
a
l
 
w
i
t
h
 
o
n
l
y
 
t
h
o
s
e
 
c
i
r
c
l
e
s
 
b
a
y
i
n
g
 
t
h
e
i
r
 
c
e
n
t
e
r
 
a
t
 
t
h
e
 
o
r
i
g
i
n
.
.

I
t

i
s
 
a
 
g
o
o
d
 
e
x
e
r
c
i
s
e
 
f
o
r
 
t
h
e
 
s
t
u
d
e
n
t
 
t
o
 
g
r
a
p
h
 
a
 
f
e
w
 
c
i
r
c
l
e
s
.

P
l
o
t
t
i
n
g
 
t
h
e
 
p
o
i
n
t
s
 
a
s
 
a
c
c
u
r
a
t
e
l
y

a
s
 
p
o
s
s
i
b
l
e
,
 
h
e
 
w
i
l
l
 
h
a
v
e
 
a
 
g
o
o
d
 
d
h
e
c
k
 
o
n
 
h
i
s
 
c
a
l
c
u
l
a
t
i
o
n
s

a
n
d
 
m
e
t
h
o
d
 
o
f
 
p
l
o
t
t
i
n
g
 
(
i
f
 
t
h
e

f
i
g
u
r
e
 
a
c
t
u
p
l
l
y
,
 
t
u
r
n
s
 
o
u
t
 
t
o
 
b
e
 
a
 
c
i
r
c
l
e
!
)

T
h
e
 
r
e
p
e
t
i
t
i
o
n
 
o
f
 
c
o
o
r
d
i
n
a
t
e
s
,
 
a
s
 
o
n
e
 
n
o
v
e
s

a
r
o
u
n
d
 
t
h
e
 
c
i
r
c
l
e
,
 
i
s
 
d
i
f
f
i
c
u
l
t
 
f
o
r
 
s
a
m
e
 
s
t
u
d
e
n
t
s
.

3
.

G
r
a
p
h
i
n
g
 
t
h
e
 
c
i
r
c
l
e



D
.

T
h
e
 
E
l
l
i
p
s
e

c

G
r
a
i
d
h
 
t
h
e
 
e
v
a
t
i
o
n
 
x
2
 
+
 
3
1

=
 
2
5

0
1:

5
.

-±
5.

8

±
2

±
ir

ii
±

4.
4

It
it,

1.
5

0

-1
5.

8 
ti ±
2

I
f
 
t
h
e
 
p
o
i
n
t
s
,
 
x
 
=
 
0
,
 
1
0
 
2
,
 
3
0

4,
 5

a
l
o
n
e

a
r
e
 
p
l
o
t
t
e
d
l
 
t
h
e
r
e
 
w
t
.
-
U
b
e
 
a
 
g
a
p
 
i
n
 
t
h
i
s
 
r
e
g
i
o
n
.

T
o
 
m
a
k
e
 
t
h
e
 
p
i
c
t
u
r
e
 
c
o
m
p
l
e
t
e
,
 
t
h
e
s
e
 
p
o
i
n
t
s

s
h
o
u
l
d
 
b
e
 
a
d
d
e
d
.

1
.

D
e
f
i
n
i
t
i
o
n
:

a
 
c
u
r
v
e
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
h
e
 
s
e
t
 
o
f
 
p
o
i
n
t
s
 
s
u
c
h
 
t
h
a
t
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
d
i
s
t
a
n
c
e
s

f
r
o
m
 
t
w
o
 
g
i
v
e
n
 
p
o
i
n
t
s
 
(
c
a
l
l
e
d
 
t
h
e
 
f
o
c
i
)
 
i
s
 
a
 
g
i
v
e
n
 
c
o
n
s
t
a
n
t
,
 
o
r
 
P
F
1
 
+
P
1
0
2
 
=

T
h
e
 
c
i
1
e
 
i
s
 
a
c
t
u
a
l
l
y
 
a
 
s
p
e
c
i
a
l
 
c
a
s
e
 
o
f
 
t
h
e
 
e
l
l
i
p
s
e
,
 
i
n
 
w
h
i
c
h
 
t
a
e
 
t
w
o
 
f
o
c
i
 
a
r
e
 
n
o
t

s
e
p
a
r
.
e
w
e
 
b
u
t
 
a
r
e
 
o
n
e
 
a
n
d
 
t
h
e
 
s
a
m
e
 
p
o
i
n
t
.

H
o
w
e
v
e
r
,
 
l
a
 
t
h
i
s
 
c
o
u
r
s
e
 
w
e
 
s
h
a
l
l
 
c
a
l
l
 
t
h
e

f
i
g
u
r
e
 
a
n
 
e
l
l
i
p
s
e
 
o
n
l
y
 
i
f
 
t
h
e
 
f
o
c
i
 
a
r
e
 
s
e
p
a
r
a
t
e
 
p
o
i
n
t
s
,
 
a
n
d
 
t
h
e
 
f
i
g
u
r
e
 
i
s
 
c
o
n
s
e
q
u
e
n
t
l
y

e
l
o
n
g
a
t
e
d
 
e
i
t
h
e
r
 
h
o
r
i
z
o
n
t
a
l
l
y
 
o
r
 
v
e
r
t
i
c
a
l
l
y
.

T
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
t
h
e
 
e
l
l
i
p
s
e
 
h
a
s
 
t
h
e
 
d
i
s
t
i
n
g
u
i
s
h
i
n
g
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
:

a
x
2

1
v
b
e
r
e
 
a
 
>

a
n
d
,
 
b
 
>
0



I
f
 
o
n
e
 
a
n
d
 
o
n
l
y
=
 
o
f
 
t
h
e
 
s
i
g
n
s
 
o
f
 
a
 
a
n
d
 
b
 
i
s
 
n
e
g
a
t
i
v
e
,
 
t
h
e
 
c
u
r
v
e
 
i
s
 
a
.
 
h
y
p
e
r
b
o
l
a
e
,

I
f
 
a
 
a
n
d
,

b
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
B
i
g
%
 
e
n
d
 
a
 
=
b
p
 
t
h
e
 
c
u
r
v
e
 
i
s
 
a
 
g
p
e
c
i
a
l
 
f
o
r
m
o
t
 
t
h
e

e
l
l
i
p
s
e
p
 
c
a
l
l
e
d
.
 
t
h
e

c
i
r
c
l
e
.

1

2
.
 
E
v
a
t
i
o
n
 
o
f
 
t
h
e
 
e
l
l
i
p
s
e
 
w
i
t
h
 
f
o
t
i
 
o
n
 
o
n
e
 
o
f
 
t
h
e
 
a
x
e
s
:

x
2
 
+
 
y
2
=

a
2

b
r
e

I
t
c

g
r
a
p
h
 
t
h
e
 
e
q
u
a
t
i
o
n
l

x
2

e
z

25

2
5
x
2
 
+
 
1
6
3
2
=
 
4
0
0

x
 
=
 
+
4
4
0
0
 
-
1
6
z
!
_

5

Z
-
-

+
4

0

+
3
.
9

+
1

+
3
.
7
 
+
2

+
2
.
4

+
4

0
+
5

+
0
.
9
7

+
1

3
.

G
r
a
p
h
i
n
g
 
t
h
e
 
e
l
l
i
p
s
e

az
 1

T
h
e
 
x
-
 
a
n
d
 
y
-
 
i
n
t
e
r
c
e
p
t
s
 
a
r
e
 
u
s
e
f
u
l
 
p
o
i
n
t
s
,
 
e
s
p
e
c
i
a
l
l
y
 
w
h
e
n
 
m
a
k
i
n
g
 
a
 
s
k
e
t
o
h
 
o
f

a
n
 
e
l
l
i
p
s
e
.



E
.

T
h
e
 
H
y
p
e
2
t
o
l
a

1
.

D
e
f
i
n
i
t
i
o
n
:

a
 
c
u
r
v
e
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
t
h
e
 
s
e
t
 
o
f
 
p
o
i
n
t
s
 
s
u
c
h
 
t
h
a
t
 
f
o
r
 
e
a
c
h
 
p
o
i
n
t
 
t
h
e

a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
i
t
s
 
d
i
s
t
a
n
c
e
s
 
f
r
o
m
 
t
w
o
 
g
i
v
e
n
 
p
o
i
n
t
s
,

c
a
l
l
e
d
 
t
h
e
 
f
o
c
i
,

i
s
 
a
 
g
i
v
e
n
 
c
o
n
s
t
a
n
t
.

T
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a
 
i
s
 
d
i
s
t
i
n
g
u
i
s
h
e
d
 
f
r
o
m
 
t
h
a
t
 
o
f

b
e
t
w
e
e
n
 
t
h
e
 
x
2
 
a
n
d
 
7
2
 
t
e
r
m
s
.

T
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a

b
e
 
w
r
i
t
t
e
n
 
x
2
 
-

A
s
 
y
 
a
p
p
r
o
a
c
h
e
s
 
t
o
 
i
n
f
i
n
i
t
y
,
 
s
o
 
d
o
e
s
 
x

a
2

b
2

i
n
 
e
x
t
e
n
t
 
a
s
 
i
s
 
t
h
e
 
e
l
l
i
p
s
e
.

T
h
e
 
c
u
r
v
e
 
a
p
p
r
o
a
c
h
e
s
 
t
a
n
g
e
n
c
y

2
.

E
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a
:

x2
-

a
2

3
,

G
r
a
p
h
i
n
g
 
t
h
e
 
h
y
p
e
r
b
o
l
a
.

E
x
.
:

G
r
a
p
h
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
4
x
2

-
y
2
=
 
1
6

t
h
e
 
e
l
l
i
p
s
e
 
b
y
 
t
h
e
 
n
i
n
u
s
 
s
i
g
n

w
i
t
h
 
c
e
n
t
e
r
 
a
t
 
t
h
e
 
o
r
i
g
i
n
 
c
a
n

a
l
a
o
;
 
t
h
e
 
c
u
r
v
e
 
i
s
 
n
o
t
 
l
i
m
i
t
e
d

w
i
t
h
 
t
h
e
 
a
s
y
m
p
t
o
t
e
s
.

T
o
 
g
e
t
 
t
h
e
 
e
q
u
a
t
i
o
n
s
 
o
f
 
t
h
e
 
a
c
y
m
p
t
o
t
e
s
,
 
r
e
p
l
a
c
e
 
t
h
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
 
b
y
 
0
,

o
r

4
x
2

-
y
2
 
=

+
 
y
)
 
(
2
x
 
-
 
y
)
 
=
 
0
,
 
o
r
 
2
x
-
 
y
 
=
 
0
 
a
n
d
 
2
x
 
+

=
 
0

1
4
.
2
s

-
y
2
=
 
1
6

y 
=

N
r4

X
2

-
1
6

=
1
0
7
7
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9

n
+
2
V
5

+
2

a
d
d
i
t
i
o
n
a
l
 
p
o
i
n
t
s

(
F
o
r
 
t
h
e
 
a
d
d
i
t
i
o
n
a
l
 
p
o
i
n
t
s
:

x
 
=
 
+
4
1
6
 
+
 
7
2

n
e
e
d
e
d
 
f
o
r
 
y
 
=
 
2
,
 
3
)

4
.

T
h
e
 
h
y
p
e
r
b
o
l
a
 
o
f
 
t
h
e
 
f
o
r
m
,

g

-a
s

to
te

s
_

K
 
=
 
t
h
e
 
c
o
n
s
t
a
n
t
 
o
f
 
p
r
o
p
o
r
t
i
o
n
a
l
i
t
y
.

T
h
e

a
n
d

a
x
e
s
 
a
r
e
 
a
s
7
m
p
t
o
t
e
s
.
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T
h
i
s
 
i
s
 
t
h
e
 
c
u
r
v
e
 
o
f
 
i
n
v
e
r
s
e
 
v
a
r
i
a
t
i
o
n
.

H
e
r
e
 
x
 
v
a
r
i
e
s
 
i
n
v
e
r
s
e
l
y
 
a
s

E
x
:

G
r
a
p
h
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
x
y
 
=
 
1
2
.

+
1

+
1
2

+
2

+
6

+
3

+
4

+
4

+
3

+
6

+
2

+
1
2

+
1

I
n
 
t
h
e
 
e
q
u
a
t
i
o
n
 
x
y

l
2
,
 
y
h
e
n
 
x
 
i
s
 
p
o
s
i
t
i
v
e
,
 
y
 
i
s
 
a
l
s
o
 
p
o
s
i
t
i
v
e
;
 
w
h
e
n
x
 
i
s
 
n
e
g
a
t
i
v
e
,
 
y
 
i
s

n
e
g
a
t
i
v
e
.

F
.

Q
v
a
d
r
a
t
i
c
 
s
y
s
t
e
m
s

1
.

S
y
s
t
e
m
s
 
c
o
n
s
i
s
t
i
n
g
 
o
f
 
o
n
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
a
n
d
o
n
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n

a
,
.

N
u
m
b
e
r
 
o
f
 
s
o
l
u
t
i
o
n
s

T
h
e
 
s
o
l
u
t
i
o
n
s
 
o
f
 
t
h
e
s
e
 
s
y
s
t
e
m
s
 
a
r
e
 
e
i
t
h
e
r
 
2
,
 
2
1

o
r
 
n
o
 
p
o
i
n
t
s

3r

C
a
s
e

I
C

as
e 

II
I



N
o
t
e
 
t
h
a
t
 
C
a
s
e
 
I
I
 
h
a
s
 
a
c
t
u
a
l
l
y
 
2
 
.
s
o
l
u
t
i
o
n
s
,
 
b
o
t
h
 
e
q
u
a
l
 
t
o
 
e
a
d
h
 
o
t
h
e
r
.

C
a
s
e
 
I
I
I
 
h
a
s
 
t
w
o

i
m
a
g
i
n
a
r
y
 
s
o
l
u
t
i
o
n
s
.

I
n
 
t
h
e
.
c
a
s
e
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a
,
 
i
f
 
t
h
e
 
g
r
a
P
h
 
o
f
 
t
h
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n

i
s
 
a
 
l
i
n
e
 
p
a
r
a
l
l
e
l
 
t
o
 
a
u
 
a
s
y
m
P
t
o
t
e
,
 
t
h
e
r
e
 
I
r
J
U
L
L
:
b
e
 
o
n
l
y
 
o
n
e
 
s
o
l
u
t
i
o
n
.

(
s
e
e
 
e
x
a
m
p
l
e
 
p
.
 
1
4
3
)

T
h
e
s
e
 
s
y
s
t
e
m
s
 
c
a
n
 
b
e
 
s
o
l
v
e
d
 
g
r
a
p
h
i
c
a
l
l
y
,
 
b
u
t
 
w
i
t
h
 
o
n
l
y
 
a
p
p
r
o
x
i
m
a
t
e
 
s
o
l
u
t
i
o
n
s
.

T
h
e

s
e
r
v
i
c
e
 
p
e
r
f
o
r
m
e
d
 
b
l
y
r
 
t
h
e
 
g
r
a
&
 
i
s
 
r
a
t
h
e
r
 
o
n
e
 
o
f
 
i
l
l
u
s
t
r
a
t
i
o
n
 
o
r
 
c
l
a
r
i
f
i
c
a
t
i
o
n
.

b
.

A
l
e
g
b
r
a
i
c
 
s
o
l
u
t
i
o
n
 
o
f
 
a
 
s
y
s
t
e
m
 
c
o
n
a
i
s
t
i
n
g
 
o
f

l
i
n
e
a
r
 
a
n
d
 
o
n
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
l
 
b
y

s
d
b
s
t
i
t
u
t
i
o
n
.

1
.

S
o
l
v
e
 
t
h
e
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
f
o
r
 
x
 
o
r
 
y
.

2
.

S
u
b
s
t
i
t
u
t
e
 
t
h
i
s
 
v
a
l
u
e
 
i
n
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
.

3
.

S
o
l
v
e
 
t
h
e
 
q
u
a
d
r
a
t
i
c
 
t
h
u
s
 
f
o
r
m
e
d
 
b
y
 
f
a
c
t
o
r
i
n
g
,
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e
 
s
q
u
a
r
e
,
 
o
r
 
f
o
r
m
a
l
m
.

E
X
3

-
y
2

=
1
6

(
1
)

x
 
+
 
y

z
8

(2
)

o
r S
u
b
s
t
i
t
u
t
i
n
g
 
(
2
)
 
i
n
 
(
1
)
,

(
8

-
y
)
2

-
7
2

=
 
1
6
 
(
1
)

6
4

-
1
6
y
 
+
 
y
g

-
y
2

=
1
6

-
1
6
y
 
=
 
-
4
8

S
o
l
v
e
 
f
o
r
 
x
 
e
n
d
 
y
.

I
n
 
(
2
)
,

=
 
3

x
 
+
 
3
 
=
 
8
,
 
x
 
=
 
5

S
o
l
u
t
i
o
n
 
x
 
=
 
5

=
3



A
.
 
g
r
a
p
h
 
o
f
 
t
h
e
-
e
q
u
a
t
i
o
n
s
,
 
o
r
 
a
r
o
u
g
h
 
a
k
e
t
d
h
 
a
t
 
l
e
a
s
t
,
 
i
s
 
h
e
l
p
f
u
l
 
i
n

s
h
o
w
i
n
g
 
t
h
e
 
n
u
m
b
e
r

o
f
 
s
o
l
u
t
i
o
n
s
 
a
n
d
 
t
h
e
i
r

a
p
p
r
o
x
i
m
a
t
e
 
v
a
l
u
e
:

N
r- \\ 11

/-
"

2
.

y
 
=
 
l
o
,

x
+
 
y
 
=
 
8

a 
hy

pe
rb

ol
a.

O
ne

 s
ol

ut
io

n:

x 
=

 5
, y

=
3

N
o
t
i
c
e
 
t
h
a
t
 
i
f
 
v
e
 
h
a
d
 
s
d
b
s
t
i
t
u
t
e
d
 
y
.
=

3
 
I
n
 
e
q
u
a
t
i
o
n
 
(
1
)
 
w
e
 
w
o
u
l
d
h
a
v
e
 
O
b
t
a
i
n
e
d
 
t
w
o

s
o
l
u
t
i
o
n
s
:

x
?
 
-
y
2
 
=
 
1
6

x
2

9 
=

 1
6

x 
=

+
5
 
o
r
 
x
 
=
 
5
,
13

a
n
d
 
x

=
 -

5,
 Y

 =
 3

N
e
v
e
r
t
h
e
l
e
s
s
 
t
h
e
 
g
r
a
p
h
i
n
d
i
c
a
t
e
s
 
t
h
a
t
 
t
h
e
 
s
e
c
o
n
d
 
s
o
l
u
t
i
o
n

i
s
.
f
a
l
s
e
.

C
h
e
c
k
i
n
g
 
t
h
e
 
v
a
l
u
e
s

x
 
=
 
-
5
1
 
y
 
=
 
3
,
 
i
n
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
 
(
2
)
0
 
x

y
 
=
 
8
0
 
d
h
o
w
s
 
t
h
a
t
t
h
i
s
 
s
e
t
 
i
s
 
f
a
l
s
e
.

A
l
t
h
o
u
g
h
 
a
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
 
s
o
l
v
e
d
w
i
t
h
 
a
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
 
w
i
l
l
u
s
u
a
l
l
y
 
h
a
v
e
 
t
w
o
 
s
o
l
u
t
i
o
n
s

(
e
i
t
h
e
r
 
r
e
a
l
 
o
r
 
i
m
a
g
i
n
a
r
y
)
,
 
t
h
e
r
e
 
w
i
l
l
 
b
e

o
n
l
y
,
 
o
n
e
 
w
h
e
n
 
o
n
e
 
e
q
u
a
t
i
o
n

r
e
p
r
e
s
e
n
t
s
 
a
 
h
y
p
e
r
b
o
l
a

a
n
d
.
 
t
h
e
 
o
t
h
e
r
 
a
 
l
i
n
e
 
p
a
r
a
l
l
e
l
t
o
 
o
n
e
 
a
s
y
m
p
t
o
t
e
 
o
f
 
t
h
e

h
y
p
e
r
b
o
l
a
.

I
n
 
t
h
e
 
d
b
o
v
e
 
e
q
u
a
t
i
o
n

x
y
 
=
 
8
 
i
s
 
a
 
l
i
n
e
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
a
s
y
m
p
t
o
t
e
,
 
x
 
=

4



2
,

S
y
s
t
e
m
s
 
o
f
 
t
w
o
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s

a
.

f
i
u
m
b
e
r
 
o
f
 
r
e
a
l
 
s
o
l
u
t
i
o
n
s
:
 
0
,
 
1
,
 
2
,
 
3
,
 
o
r

0
 
s
o
l
u
t
i
o
n

1
 
s
o
l
u
t
i
o
n

3
 
s
o
l
u
t
i
o
n
s

2
 
s
o
l
u
t
i
o
n
s

4
 
s
o
l
u
t
i
o
n
s

T
h
e
r
e
 
a
r
e
 
a
c
t
u
a
l
l
y
.
 
4
 
s
o
l
u
t
i
o
n
s
 
f
o
r
 
e
a
d
h
 
c
a
s
e
,
 
i
f
 
t
h
e
 
c
o
m
p
l
e
x
:
 
n
u
M
b
e
r
 
s
o
l
u
t
i
o
n
s
 
a
r
e

i
n
c
l
u
d
e
d
,
 
a
n
d
 
t
a
n
g
e
a
t
 
p
o
i
n
t
s
 
a
r
e
 
c
o
u
n
t
e
d
 
a
s
 
d
o
u
b
l
e
 
s
o
l
u
t
i
o
n
s
.

T
h
e
 
I
m
a
g
i
n
a
r
y
 
s
o
l
u
t
i
o
n
s

a
r
e
 
d
i
s
c
o
v
e
r
e
d
 
t
h
r
o
u
g
h
 
a
l
g
e
b
r
a
i
c
 
p
r
o
c
e
d
u
r
e
s
.

b
.

G
r
a
p
h
i
c
 
m
e
t
h
o
d
 
o
f
 
s
o
l
v
i
n
g
 
s
y
s
t
e
m
s
 
o
f
 
t
w
o
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s

S
t
u
A
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
p
l
e
n
t
y
,
 
o
f
 
e
x
p
e
r
i
e
n
c
e
 
i
n
 
g
x
s
p
h
i
n
g
 
t
h
e
s
e

s
i
s
t
e
m
s
.

T
h
e
 
b
e
s
t

p
r
o
c
e
d
u
r
e
 
i
s
 
t
o
 
a
s
k
 
f
o
r
 
b
o
t
h
 
t
h
e
 
a
l
g
e
b
r
a
i
c
 
a
n
d
 
t
h
e
 
g
r
a
p
h
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
s
o
l
u
t
i
o
n
 
o
n

t
h
e
 
p
r
o
b
l
e
m
s
 
a
s
s
i
g
n
e
d
.

T
h
e
 
t
w
o
 
m
e
t
h
o
d
s
 
w
o
r
k
 
t
o
g
e
t
h
e
r
 
t
o
 
p
r
e
s
e
n
t
 
t
h
e
 
c
o
m
p
l
e
t
e
 
s
o
l
u
t
i
o
n
.

c
.

A
l
g
e
b
r
a
i
c
 
s
o
l
u
t
i
o
n
 
o
f
 
s
y
s
t
e
m
s
 
o
f
 
t
w
o
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n
s

T
h
i
s
 
i
s
 
o
n
e
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
c
o
u
r
s
e
 
i
n
 
w
h
i
c
h
 
t
h
e
 
s
t
u
d
e
n
t
 
n
e
e
d
s
 
t
o
 
d
e
v
e
l
o
p

i
n
g
e
n
u
i
t
y
 
i
n

w
o
r
k
i
n
g
 
o
u
t
 
m
e
t
h
o
d
s
 
o
f
 
p
r
o
c
e
d
u
r
e
.

S
u
b
s
t
i
t
u
t
i
o
n
 
a
n
d
 
a
d
d
i
t
i
o
n
-
s
u
b
t
r
a
c
t
i
o
n
 
a
r
e
 
t
h
e

m
e
t
h
o
d
s
 
c
o
m
m
o
n
l
y
.
 
u
s
e
d
.

W
h
e
n
 
o
n
e
 
e
q
u
a
t
i
o
n
 
c
a
n
 
b
e
 
s
o
l
v
e
d
 
f
o
r
 
o
n
e
 
7
a
r
i
a
b
l
e
s
 
i
n
 
f
a
i
r
l
y

s
i
m
p
l
e
 
f
o
r
m
 
(
u
s
u
a
l
l
y
 
w
i
t
h
o
u
t
 
r
a
d
i
c
a
l
s
 
o
r
c
o
m
p
l
e
x
:
f
r
a
c
t
i
o
n
s
)
,
 
s
u
b
s
t
i
t
u
t
i
o
n
 
s
h
o
u
l
d
 
b
e

t
r
i
e
d
.
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e
 
o
f
 
a
n
 
a
n
g
l
e
 
d
o
e
s
 
n
o
t
 
d
e
p
e
n
d
 
u
p
o
n
 
t
h
e
 
l
e
n
g
t
h

o
f
 
t
h
e
 
s
i
d
e
s
 
o
n
 
a
 
r
a
y
.

R
e
a
d

T
h
e
y
 
a
l
s
o
 
n
e
e
d
 
p
r
a
c
t
i
c
e
 
i
n
 
r
e
a
d
i
n
g
 
a
n
g
l
e
s
 
w
i
t
h
 
t
h
e
 
v
e
r
t
e
x
 
l
e
t
t
e
r
 
a
s
 
t
h
e
 
m
i
d
d
l
e
 
l
e
t
t
e
r
.
e

L
A
B
C

a
n
d
 
a
s
 
a
 
n
u
m
b
e
r
e
d
 
a
n
g
l
e
.

R
e
a
d
 
A
r
l

E
x
p
l
a
i
n
 
a
n
d
 
d
e
m
o
n
s
t
r
a
t
e
 
t
h
a
t
 
i
n
t
e
r
s
e
c
t
i
o
n
 
r
:
f
 
a
n
y
 
t
w
o
 
g
e
o
m
e
t
r
i
c
 
f
i
g
u
r
e
s
 
i
s
 
t
h
e
 
s
e
t
 
o
f
 
p
o
i
n
t
s
 
c
o
m
m
o
n
 
t
o

b
o
t
h
 
f
i
g
u
r
e
s
.

I
n
 
t
h
e
 
a
n
g
l
e
,
 
p
o
i
n
t
 
B
 
i
s
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
(
r
a
y
)
 
B
A
 
a
n
d
 
(
r
a
y
)

4

i
s
 
t
h
e
 
o
n
l
y
 
p
o
i
n
t
 
A
C
 
a
n
d

h
a
v
e
 
i
n
 
c
o
m
m
o
n
 
i
n
 
t
h
e
 
f
i
g
u
r
e
s
.

4
1
1
.

P
l
a
n
e
s
 
m
 
a
n
d
 
n
 
i
n
t
e
r
s
e
c
t
 
i
n
 
t
h
e
 
l
i
n
e
 
A
B
.

A
l
l
 
p
o
i
n
t
s
 
o
n
A
t

a
r
e
 
c
o
m
m
o
n

t
o
 
b
o
t
h
 
p
l
a
n
e
 
m
 
a
n
d
 
p
l
a
n
e
 
n
.

r
e
a
d
 
d
i
h
e
d
r
a
l
 
1
,
0
-
A
B
-
D



I
n
t
r
o
d
u
c
e
 
t
h
e
 
i
d
e
a
 
o
f
 
t
h
e
 
p
l
a
n
e
 
a
n
g
l
e

a
n
d
 
t
h
e
 
t
r
i
a
n
g
l
e
 
i
n
 
r
e
l
a
t
i
o
n
s
h
i
p
 
t
o

t
h
e
 
d
i
h
e
d
r
a
l
 
a
n
g
l
e
 
a
n
d
 
t
h
e

t
e
t
r
a
h
e
d
r
o
n
.

T
h
e
r
e
 
a
r
e
 
g
o
o
d
 
c
o
m
m
e
r
c
i
a
l
 
m
o
d
e
l
s
 
t
o
 
u
s
e
 
t
o

i
l
l
u
s
t
r
a
t
e
 
t
h
e
s
e
 
r
e
l
a
t
i
o
n
s
h
i
p
s
.

1
1

C
.

M
e
a
s
u
r
e
m
e
n
t
 
o
f
 
A
n
g
l
e
s

1
.

U
s
e
 
o
f
 
p
r
o
t
r
a
c
t
o
r

2
.

D
e
g
r
e
e
s
,
 
m
i
n
u
t
e
s
,
 
s
e
c
o
n
d
s

3
.

A
d
d
i
n
g
 
a
n
d
 
c
A
i
b
t
r
a
c
t
i
n
g

4
.

B
i
s
e
c
t
i
o
n

14

T
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
e
x
e
r
c
i
s
e
 
c
a
r
e
t
o
 
s
e
e
 
t
h
a
t
 
a
 
p
r
o
t
r
a
c
t
o
r
 
i
s

c
o
r
r
e
c
t
l
y
 
p
l
a
c
e
d
 
i
n
 
m
e
a
s
u
r
i
n
g
 
a
n
a
n
g
l
e
.

A
l
l
 
m
e
a
s
u
r
e
m
e
n
t
 
i
s
 
s
u
b
j
e
c
t
 
t
o
 
e
r
r
o
r
,

b
u
t
 
b
e
i
n
g
 
c
a
r
e
f
u
l
 
w
i
t
h
 
i
n
t
r
u
m
e
n
t
s

h
e
l
p
s
 
a
c
c
u
r
a
c
y
.
.

T
h
e
 
z
e
r
o
 
p
o
i
n
t
 
o
n
 
t
h
e
 
p
r
o
t
r
a
c
t
o
r

f
a
l
l
s
-
o
n
 
t
h
e
 
v
e
r
t
e
x
 
o
f
 
t
h
e
 
a
n
g
l
e
.

D
r
a
w
 
a
n
 
e
x
a
m
p
l
e
 
o
f
 
a
d
d
i
n
g

a
n
d
 
s
d
b
t
r
a
c
i
n
g
 
t
h
e
 
m
e
a
s
u
r
e
O
f
 
a
n
g
l
e
s
.

U
s
e
 
t
h
e
 
s
y
m
b
o
l

g
 
(
e
q
u
a
l
 
i
n
 
d
e
g
r
e
e
s
)
.

So
m

e
t
e
x
t
b
o
o
k
s
 
u
s
e
 
m
A
C
A
O
B

m
t

B
O
C
 
=
 
i
n

IA
O

C
.

A

14
06

 +
1
1
3
0
c

=
 I

A
O

C
IA

0C
B

O
C

 =
A
O
B
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(
6
0
"
 
=
 
1
'
,
 
6
0
'
 
=

1
8
0
:
-
 
3
8
°

4
0
'
 
-
*
1
7
4
.

6
0
1
1

-
3
8
0

4
0
'
 
=
1
4
1
2

2
0
'

1
8
0
-

-
se

4
5

3
0
"
 
.
4
.
 
1
7
9
6

5
9

6
0
'
 
-

4
5

3
0

=
1
2
7
°
 
1
4
'

3
0
"

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
a
n
g
l
e
s
 
o
f
 
v
a
r
i
o
u
s
 
s
i
z
e
s
,
 
u
s
i
n
g
 
t
h
e
 
p
r
o
t
r
a
c
t
o
r
,
 
a
n
d
 
t
h
e
n
 
c
o
n
s
t
r
u
c
t
 
a
n
g
l
e
s
 
f
r
c
m

t
h
e
 
g
i
v
e
n
 
a
n
g
l
e
s
.

F
o
r
 
p
r
a
c
t
i
c
e
 
i
n
 
b
i
s
e
c
t
i
o
n
,
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
t
h
e
 
b
i
s
e
c
t
o
r
 
o
f
 
t
h
e
 
a
n
g
l
e
s

t
h
e
y
 
c
o
n
s
t
r
u
c
t
.

P
r
o
o
f
 
o
f
 
t
h
e
s
e
 
c
o
n
s
t
r
u
c
t
i
o
n
s
 
f
o
l
l
o
w
 
l
a
t
e
r
.

S
t
u
d
e
n
t
s
 
c
a
n
 
m
e
a
s
u
r
e
 
t
h
e
 
a
n
g
l
e
s
 
h
e
r
e

w
i
t
h
 
a
 
p
r
o
t
r
a
c
t
o
r
.

I
I
.

I
n
d
u
c
t
i
o
n
 
-
 
D
e
d
u
c
t
i
o
n

A
.

I
n
d
u
c
t
i
o
n

1
.

O
b
s
e
r
v
a
t
i
o
n

2
.

M
e
a
s
u
r
e
m
e
n
t

3
.

E
x
p
e
r
i
m
e
n
t
a
t
i
o
n

H
a
v
e
 
s
t
u
d
e
n
t
s
 
l
i
s
t
 
g
e
o
m
e
t
r
i
c
 
c
o
n
c
e
p
t
s
 
t
h
e
y
 
h
a
v
e
 
o
b
s
e
r
v
e
d
 
(
a
 
b
a
l
l
 
i
s
 
r
o
u
n
d
,
 
a
 
b
o
o
k
 
i
s
 
r
e
c
t
a
n
g
u
l
a
r
,

e
n
v
e
l
o
p
e
s
 
h
a
v
e
 
t
r
i
a
n
g
u
l
a
r
 
s
e
a
l
i
n
g
 
f
l
a
p
s
-
-
s
p
i
d
e
r
 
w
e
b
s
-
-
l
e
a
v
e
s
)
.

H
a
v
e
 
s
o
m
e
 
o
p
t
i
c
a
l
 
i
l
l
u
s
i
o
n
 
d
r
a
w
i
n
g
s
 
p
o
s
t
e
d
 
a
r
o
u
n
d
 
t
h
e
 
r
o
o
m
 
t
o
 
s
h
o
w
 
h
o
w
 
s
t
u
d
e
n
t
s
 
c
a
n
 
a
r
r
i
v
e
 
a
t
 
f
a
l
s
e

c
o
n
c
l
u
s
i
o
n
s
.

H
a
v
e
 
e
a
c
h
 
s
t
u
d
e
n
t
 
u
s
e
 
a
 
r
u
l
e
r
 
t
o
 
m
e
a
s
u
r
e
 
h
i
s
 
d
e
s
k
.

H
a
v
e
 
s
e
v
e
r
a
l
 
s
t
u
d
e
n
t
s
 
m
e
a
s
u
r
e
 
t
h
e
 
l
e
n
g
t
h
 
a
n
d
 
w
i
d
t
h

o
f
 
t
h
e
 
b
l
a
C
k
b
o
a
r
d
.

C
h
e
c
k
 
m
e
a
s
u
r
e
m
e
n
t
s
 
a
g
a
i
n
s
t
 
e
a
c
h
 
o
t
h
e
r
 
f
o
r
 
"
s
a
m
e
n
e
s
s
.
"

I
t
 
s
h
o
u
l
d
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
h
a
t
 
i
n
a
c
c
u
r
a
t
e
 
m
e
a
s
u
r
i
n
g
 
d
e
v
i
c
e
s
,
 
h
u
m
a
n
 
e
r
r
o
r
,
 
a
n
d
 
t
h
e
 
f
a
c
t
 
t
h
a
t
 
n
o
t
 
a
l
l
 
c
a
s
e
s

c
a
n
 
b
e
 
e
x
a
m
i
n
e
d
,
 
m
a
k
e
s
 
t
h
e
 
i
n
d
u
c
t
i
v
e
 
m
e
t
h
o
d
s
 
l
e
s
s
 
s
u
c
c
e
s
s
f
u
l
t
h
a
n
 
t
h
e
 
d
e
d
u
c
t
i
v
e
 
m
e
t
h
o
d
.

B
.

D
e
d
u
c
t
i
o
n

1
.

T
h
e
 
G
e
n
e
r
a
l
 
S
t
a
t
e
m
e
n
t

2
.

T
h
e
 
S
p
e
c
i
f
i
c
 
S
t
a
t
e
m
e
n
t

3
,

T
h
e
 
C
o
n
c
l
u
s
i
o
n



I
n
 
t
h
e
 
a
n
a
l
y
s
i
s
 
o
f
 
a
 
p
r
o
b
l
e
m
,
 
t
h
e
 
t
h
r
e
e
 
s
t
e
p
s
 
o
f
 
d
e
d
u
c
t
i
o
n
 
m
a
y
 
b
e
 
u
s
e
d
 
i
n
 
a
n
y
 
o
r
d
e
r
.

1
.
 
G
e
n
e
r
a
l

S
t
a
t
e
m
e
n
t
:

1
,
r
a
y
 
b
i
s
e
c
t
s
 
a
n
 
a
n
g
l
e
 
w
h
e
n
 
i
t
 
f
o
r
m
s
 
w
i
t
h
 
t
h
e
 
s
i
d
e
s
 
o
f
 
t
w
o
 
e
q
u
a
l
 
a
n
g
l
e
s
.

2
.

S
p
e
c
i
a
s

S
t
a
t
e
m
e
n
t
:

0
8
 
d
i
v
i
d
e
s
 
4
=
A
0
C
 
s
o
 
t
h
a
t
 
4
f
A
0
B

4
e
B
O
C
.

3
.
 
C
o
n
c
l
u
s
i
o
n
:
 
/
A
O
C
 
i
s
 
b
i
s
e
c
t
e
d
.

1
.

G
e
n
e
r
a
l
 
S
t
a
t
e
m
e
n
t
:

A
n
y
 
p
a
i
r
 
o
f
 
v
e
r
t
i
c
a
l
 
a
n
g
l
e
s
 
a
r
e
 
=
.

2
.

S
p
e
c
i
f
i
c
 
S
t
a
t
e
m
e
n
t
:
 
A
e
x
 
a
n
d
 
d
y
 
a
r
e
 
a
 
p
a
i
r
 
o
f
 
v
e
r
t
i
c
a
l
d
s
.

3
.

C
o
n
c
l
u
s
i
o
n
:
 
4
=

E
 
A
!
 
y

.

A
s
 
m
u
c
h
 
t
i
m
e
 
a
s
 
p
o
s
s
i
b
l
e
 
s
h
o
u
l
d
 
b
e
 
s
p
e
n
c
 
o
n
 
t
h
e
 
A
n
a
l
y
s
i
s
 
o
f
 
p
r
o
b
l
e
m
s
.

A
 
g
o
o
d
 
r
e
f
e
r
e
n
c
e
 
i
s
 
P
o
l
y
a
'
s

"
H
o
w
 
t
o
 
S
o
l
v
e
 
I
t
.
"
 
(
G
.
 
P
o
l
y
a
,
 
"
H
o
w
 
t
o
 
S
o
l
v
e
 
I
t
,
"
 
D
o
u
b
l
e
d
a
y
)

S
t
r
e
s
s
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
t
 
i
n
 
g
e
o
m
e
t
r
i
c
 
p
r
o
o
f
 
t
h
e
 
g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t
 
i
s
 
u
s
u
a
l
l
y
 
e
x
p
r
e
s
s
e
d
 
b
y

a
n
 
"
i
f
.
.
.
t
h
e
n
"

s
e
n
t
e
n
c
e
 
(
"
i
f
"
 
p
a
r
t
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
h
y
p
o
t
h
e
s
i
s
,
 
"
t
h
e
n
"
 
p
a
r
t
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
C
o
n
c
l
u
s
i
o
n
)
.

"
I
f
 
t
w
o
 
l
i
n
e
s

a
r
e
 
&
t
o
 
a
 
t
h
i
r
d
 
l
i
n
e
,
 
t
h
e
y
 
m
i
l
l
 
n
o
t
 
i
n
t
e
r
s
e
c
t
.
"

I
I
I
.

A
x
i
o
m
s
 
a
n
d
 
P
o
s
t
u
l
a
t
e
s
 
i
n
 
G
e
o
m
e
t
r
y

A
.

A
x
i
o
m
s

B
.

P
o
s
t
u
l
a
t
e
s
 
(
A
s
s
u
m
p
t
i
o
n
)

C
.

A
n
g
l
e
 
R
e
l
a
t
i
o
n
s
h
i
p
s

D
.

P
e
r
p
e
n
d
i
c
u
l
a
r
 
L
i
n
e
s

M
a
n
y
 
g
e
o
m
e
t
r
y
 
b
o
o
k
s
 
u
s
e
 
a
l
g
e
b
r
a
i
c
 
a
n
d
 
a
r
i
t
h
m
e
t
i
c
a
l
 
e
x
a
m
p
l
e
s
 
o
f
 
a
x
i
o
m
s
,
 
b
u
t
 
i
t
 
i
s
 
a
 
g
o
o
d
 
i
d
e
a
 
t
o
 
u
s
e

g
e
o
m
e
t
r
i
c
 
e
x
a
m
p
l
e
s
 
i
n
 
e
x
p
l
a
n
a
t
i
o
n
s
 
t
o
 
s
t
u
d
e
n
t
s
.

I
f
 
Z
i
a
 
1
1
4
b
 
a
n
d
 
.
.
e
c
 
8
 
4
:
d
0
 
t
h
e
n
A
e
a
 
+
 
4
:
c
 
a
 
4
:
1
1
,
 
+
 
4
=
d
.

I
f
 
a
f
a

4
:
1
4
 
a
n
d
 
4
=
b

A
t
'
a

A
f
 
b
 
e
 
4
:
c

d
e
b
 
s
 
4
=
d

4
"
-
-
I
r
m

4
c
d

6



A
 
g
o
o
d
 
o
r
a
l
 
e
x
e
r
c
i
s
e
 
w
h
e
r
e
 
t
h
e
 
s
t
u
d
e
n
t
 
r
e
a
d
s
 
a
 
g
e
o
m
e
t
r
i
c
 
s
t
a
t
e
m
e
n
t
 
a
n
d
 
t
h
e
n
 
s
t
a
t
e
s
 
t
h
e
 
a
x
i
o
m
 
i
n
v
o
l
v
e
d

w
i
l
l
 
f
i
x
 
t
h
e
 
a
x
i
o
m
s
 
i
n
 
h
i
s
 
m
i
n
d
 
a
n
d
 
h
e
l
p
 
h
i
m
 
i
n
 
f
o
r
m
a
l
 
p
r
o
o
f
s
 
l
a
t
e
r
 
o
n
.

(
S
e
e
 
W
e
l
i
4
h
o
n
s
,
 
a
n
d
 
K
r
i
c
k
e
n
b
e
r
g
e
r
)

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
i
l
l
u
s
t
r
a
t
e
 
e
a
c
h
 
o
f
 
t
h
e
 
p
o
s
t
u
l
a
t
e
s
 
w
i
t
h
 
a
 
f
i
g
u
r
e
.

S
t
u
d
e
n
t
s
 
m
a
y
 
a
l
s
o
 
b
e
 
e
n
c
o
u
r
a
g
e
d
 
t
o

t
r
y
 
t
o
 
d
r
a
w
 
a
 
f
i
g
u
r
e
 
w
h
i
c
h
 
w
i
l
l
 
c
o
n
t
r
a
d
i
c
t
 
a
 
p
o
s
t
u
l
a
t
e
.

U
s
e
 
t
h
e
 
o
r
a
l
 
e
x
e
r
c
i
s
e
 
a
g
a
i
n
 
b
y
 
d
r
a
w
i
n
g
 
f
i
g
u
r
e
s
 
o
n
 
t
h
e
 
b
o
a
r
d
,
 
m
a
k
i
n
g
 
s
t
a
t
e
m
e
n
t
s
,
 
a
n
d
 
h
a
v
i
n
g
 
t
h
e
 
s
t
u
d
e
n
t
s

g
i
v
e
 
t
h
e
 
p
o
s
t
u
l
a
t
e
 
o
r
 
d
e
f
i
n
i
t
i
o
n
 
w
h
i
c
h
 
j
u
s
t
i
f
i
e
s
 
t
h
e
 
s
t
a
t
e
m
e
n
t
.

I
t
 
s
h
o
u
l
d
 
b
e
 
s
t
r
e
s
s
e
d
 
t
h
a
t
 
a
 
g
o
o
d

d
e
f
i
n
i
t
i
o
n
 
i
s
 
r
e
v
e
r
s
i
b
l
e
.

A
 
4
.
+
B
,
 
a
n
d
 
i
n
 
a
 
m
a
t
h
e
m
a
t
i
c
a
l
 
s
y
s
t
e
m
,
 
d
e
f
i
n
i
t
i
o
n
s
 
a
r
e
 
o
f
 
p
r
i
m
e
 
i
m
p
o
r
t
a
n
c
e
.

D
i
s
c
u
s
s
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
a
 
p
o
s
t
u
l
a
t
e
 
a
n
d
 
a
 
d
e
f
i
n
i
t
i
o
n
.

E
x
a
m
p
l
e
s
 
o
f
 
i
l
l
u
s
t
r
a
t
i
o
n
s
 
t
o
 
u
s
e
 
i
n

d
i
s
c
u
s
s
i
o
n
:

A

1
.

A
g

a
n
d
 
t
5
 
a
r
e
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
.

2
.
 
4
1
 
a
n
d
 
4
2
 
a
r
e
 
v
e
r
t
i
c
a
l
 
Z
s
.

W
h
y
?

3
.
 
4
A
0
C
 
h
a
s
 
o
n
l
y
 
o
n
e
 
b
i
s
e
c
t
o
r
.

W
h
y
?

4
.

S
t
u
d
e
n
t
s
 
p
r
a
c
t
i
c
e
 
a
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
a
n
g
l
e
s
.

Z
A
I
U
B
 
4
.
4
.
B
o
c
 
g
z
A
0
C

4
=
A
0
D
 
.
4
C
O
D
 
1
.
1
4
4
A
0
C

C
o
m
p
a
r
e
 
w
i
t
h
 
a
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g

A
?

4:
A

S
o
n
 
a
 
l
i
n
e
.

5
.

D
 
a
n
d
 
E
 
a
r
e
 
m
i
d
p
o
i
n
t
s
 
o
f
 
A
I
 
a
n
d
 
B
C
.

I
f
A
B
B
C
,
 
t
h
e
n
 
r
d
 
=
 
C
E
.

(
I
f
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
A
B
.
=
 
t
h
e
 
m
e
a
s
u
r
e

o
f
 
B
C
,
 
t
h
e
n
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
A
D
 
=
 
t
h
e

m
e
a
s
u
r
e
 
o
f
 
C
E
)
.

S
o
m
e
 
t
e
x
t
b
o
o
k
s
 
u
s
e
 
A
B
 
1
.
7
 
C
D
 
o
r
 
A
B
 
=
 
C
D
 
t
o
 
s
h
o
w
 
e
q
u
a
l
 
l
e
n
g
t
h
s
.

A
t
 
a
l
l
 
t
i
m
e
s
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d

t
h
a
t
 
i
t
 
i
s
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
a
n
g
l
e
s
 
w
h
i
c
h
 
a
r
e
 
e
q
u
a
l
 
a
n
d
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
s
e
g
m
e
n
t
s
 
w
h
i
c
h
 
a
r
e
 
e
q
u
a
l
.



T
h
e
 
i
d
e
a
 
o
f
 
b
e
t
w
e
e
n
e
s
s
 
c
o
u
l
d
 
b
e
 
d
i
s
c
u
s
s
e
d
 
h
e
r
e
 
.
(
S
e
e
 
S
.
M
.
S
.
G
.
)
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
o
r
 
d
r
a
w
,

u
s
i
n
g
 
p
r
o
t
r
a
c
t
o
r
 
a
n
d
 
r
u
l
e
r
,
 
a
 
1
.
 
t
o
 
a
 
l
i
n
e
 
f
r
o
m
 
a
 
p
o
i
n
t
 
o
u
t
s
i
d
e
 
t
h
e
 
l
i
n
e
;

a
 
I
t
o
 
a
 
p
o
i
n
t
 
o
n
 
t
h
e

l
i
n
e
;
 
a
n
d
 
t
h
e
 
1
-
b
i
s
e
c
t
o
r
 
o
f
 
a
 
l
i
n
e
 
s
e
g
m
e
n
t
.

D
i
s
c
u
s
s
 
r
i
g
h
t
 
a
n
g
l
e
s
,
 
s
t
r
a
i
g
h
t
 
a
n
g
l
e
s
,
 
s
u
p
p
l
e
m
e
n
t
a
r
y
 
I
s
,
 
c
o
m
p
l
e
m
e
n
t
a
r
y
 
L
s
 
a
n
d
a
d
j
a
c
e
n
t
 
a
n
g
l
e
s
 
i
n

c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
t
h
e
 
a
b
o
v
e
 
c
o
n
s
t
r
u
c
t
i
o
n
s
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
o
t
h
e
r
 
e
x
a
m
p
l
e
s
 
o
f
 
s
u
p
p
l
e
m
e
n
t
a
r
y
 
a
n
g
l
e
s
 
a
n
d
 
a
d
j
a
c
e
n
t

a
n
g
l
e
s
 
u
s
i
n
g
 
s
e
v
e
r
a
l
 
d
i
f
f
e
r
e
n
t

p
o
l
y
g
o
n
s
.

B
r
i
n
g
 
i
n
 
a
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
e
q
u
a
l
 
v
e
r
t
i
c
a
l
 
a
n
g
l
e
s
 
i
n
 
c
o
n
n
e
c
t
i
o
n
 
w
i
t
h
 
a
d
j
a
c
e
n
t

a
n
d
 
s
u
p
p
l
e
m
e
n
t
a
r
y

a
n
g
l
e
s
.

"
D
o
 
a
n
g
l
e
s
 
h
a
v
e
 
t
o
 
b
e
 
a
d
j
a
c
e
n
t
 
t
o
 
b
e
 
c
o
m
p
l
e
m
e
n
t
a
r
y

o
r
 
s
u
p
p
l
e
m
e
n
t
a
r
y
 
a
n
g
l
e
s
?
"

D
i
s
c
u
s
s
 
p
o
s
s
i
b
i
l
i
t
i
e
s
.

I
V
.

C
o
n
g
r
u
e
n
t
 
T
r
l
a
n
g
l
e
s

-
 
F
o
r
m
a
l
 
P
r
o
o
f
s

A
.

D
e
f
i
n
i
t
i
o
n
s

1
.

T
r
l
a
n
g
l
e

2
.

C
o
n
g
r
u
e
n
t

S
.

C
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s

-
 
a
n
g
l
e
s

4
.

I
n
c
l
u
d
e
d
 
L
s
,
 
s
i
d
e
s

5
.

C
o
i
n
c
i
d
e

I
n
t
r
o
d
u
c
i
n
g
 
"
c
o
r
r
e
s
p
o
n
d
i
n
g
"
 
p
a
r
t
s
 
o
f
 
t
r
i
a
n
g
l
e
s
 
e
a
r
l
y
 
i
n
 
t
h
e
 
i
n
f
o
r
m
a
l
 
d
i
s
c
u
s
s
i
o
n
o
f
 
t
h
i
s
 
u
n
i
t
 
w
i
l
l
 
h
e
l
p

s
t
u
d
e
n
t
s
 
i
n
 
p
r
o
v
i
n
g
 
t
r
i
a
n
g
l
e
s
 
c
o
n
g
r
u
e
n
t
.

H
a
v
e
 
t
h
e
m
 
d
r
a
w
 
t
w
o
 
'
5
 
t
r
i
a
n
g
l
e
s
 
a
n
d
 
l
i
s
t
 
a
l
l
 
o
f
 
t
h
e
 
o
f
 
t
h
e

c
o
r
r
e
s
p
o
n
d
i
n
g
 
p
a
r
t
s
 
w
h
i
c
h
 
w
o
u
l
d
 
h
a
v
e
 
t
o
 
c
o
i
n
c
i
d
e
 
i
n
 
o
r
d
e
r
 
t
h
a
t
 
t
h
e
t
w
o
 
t
r
i
a
n
g
l
e
s
 
w
o
u
l
d
 
b
e
 
c
o
n
g
r
u
e
n
t
.

T
h
e
 
u
s
e
 
o
f
 
"
t
i
c
k
"
 
m
r
v
k
s
 
i
s
 
a
 
g
o
o
d
 
w
a
y
 
t
o
 
l
i
s
t
=
 
o
r
 
S
T
p
a
r
t
s
.

E
tr

:

H
a
v
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
t
w
o
 
A
l
&
 
g
i
v
e
n
 
t
w
o
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
i
n
c
l
u
d
e
d
 
a
n
g
l
e
,
t
w
o
 
a
n
g
l
e
s
 
a
n
d
 
t
h
e
 
i
u
c
l
u
d
e
d
 
s
i
d
e
,

t
h
r
e
e
 
s
i
d
e
s
,
 
a
n
d
 
t
w
o
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
a
n
g
l
e
 
o
p
p
o
s
i
t
e
o
n
e
 
o
f
t
h
e
m
.

C
u
t
 
o
u
t
 
t
h
e
s
e
 
f
i
g
u
r
e
s
 
t
o
 
i
l
l
u
s
t
r
a
t
e
 
t
h
a
t
 
t
h
e
 
f
i
g
u
r
e
s
 
w
i
l
l
 
c
o
i
n
c
i
d
e
.
f
f
 
t
h
e
y
a
r
e
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D
r
a
w
 
a
 
t
r
i
a
n
g
l
e
 
o
n
 
t
h
e
 
b
o
a
r
d
 
a
n
d
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
l
o
c
a
t
e
 
a
l
l
 
p
o
s
s
i
b
l
e

c
a
s
e
s
 
o
f
 
S
.
A
.
S
.
,
 
A
.
S
.
A
.
,
 
S
.
S
.
S
.

L
B
A
D

S
A
S

A
D

e
t
c
.

P
r
a
c
t
i
c
e
 
i
n
 
l
o
c
a
t
i
n
g
 
t
w
o
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
i
n
c
l
u
d
e
d
4
C
 
w
i
l
l
 
l
e
a
d
 
i
n
t
o

a
 
c
l
e
a
r
e
r
 
u
n
d
e
r
s
t
a
n
d
i
n
g
 
w
h
y
 
t
w
o

A
a
r
e
 
S
'
 
i
f

t
w
o
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
i
n
c
l
u
d
e
d
,
4
 
o
f
 
o
n
e
 
a
r
e
 
=
,
 
r
e
s
p
e
c
t
i
v
e
l
y
,
 
t
o
 
t
w
o
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
i
n
c
l
u
d
e
d

o
f
 
a
n
o
t
h
e
r
,

B
.

T
r
i
a
n
g
l
e
s
 
C
l
a
s
s
i
f
i
e
d

1
.

A
s
 
t
o
 
s
i
d
e
s

2
.

A
s
 
t
o
 
a
n
g
l
e
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
b
l
e
 
t
o
 
d
e
f
i
n
e
 
a
n
d
 
c
o
n
s
t
r
u
c
t
 
r
i
g
h
t
,
 
s
c
a
l
e
n
e
,
 
i
s
o
s
c
e
l
e
s
,
 
a
n
d
e
q
u
i
l
a
t
e
r
a
l
 
t
r
i
a
n
g
l
e
s
,

a
n
d
 
b
e
 
a
b
l
e
 
t
o
 
i
d
e
n
t
i
f
y
 
a
c
u
t
e
,
 
o
b
t
u
s
e
,
 
a
n
d
 
e
q
u
i
a
n
g
u
l
a
r
 
t
r
i
a
n
g
l
e
s
.

C
.

F
o
r
m
a
l
 
P
r
o
o
f
s

1
.
 
S
.
A
.
S
.

2
.
 
A
.
S
.
A
.

3
.
 
S
.
S
.
S
.

I
n
 
b
e
g
i
n
n
i
n
g
 
f
o
r
m
a
l
 
p
r
o
o
f
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
g
i
v
e
 
t
h
e

r
e
a
s
o
n
 
f
o
r
 
t
h
e
 
c
o
n
c
l
u
s
i
o
n
 
i
n

c
o
m
p
l
e
t
e
 
s
e
n
t
e
n
c
e
s
 
w
i
t
h
 
g
e
o
m
e
t
r
i
c
 
t
e
r
m
s
 
s
p
e
l
l
e
d
 
c
o
r
r
e
c
t
l
y
.

(
C
o
o
p
e
r
a
t
i
o
n
 
w
i
t
h
 
E
n
g
l
i
s
h
 
t
e
a
c
h
e
r
s
!
)



O
n
e
 
m
e
t
h
o
d
 
o
f
 
a
p
p
r
o
a
c
h
 
t
o
 
s
e
t
t
i
n
g
 
u
p
 
a
 
f
o
r
m
a
l
 
p
r
o
o
f
 
i
s
 
t
o
 
h
a
v
e
 
t
h
e

s
t
u
d
e
n
t
 
r
e
a
d
 
t
h
e
 
g
i
v
e
n
 
p
a
r
t
s

(
H
y
p
o
t
h
e
s
i
s
)
 
a
n
d
 
i
m
m
e
d
i
a
t
e
l
y
 
m
a
r
k
 
t
h
e
 
=
 
s
i
d
e
s
 
a
n
d
 
=
 
e
L
s
 
(
t
i
c
k
 
m
a
r
k
s
)
 
o
n
 
t
h
e
 
f
i
g
u
r
e
 
t
o
 
b
e
 
u
s
e
d
 
i
n

p
r
o
o
f
.

H
e
 
t
h
e
n
 
s
e
e
s
 
c
l
e
a
r
l
y
 
w
h
a
t
 
h
e
 
h
a
s
 
a
n
d
 
w
h
a
t
 
h
e
 
n
e
e
d
s
 
f
o
r
 
p
r
o
o
f
.

H
e
 
"
t
a
l
k
s
 
t
o
 
h
i
m
s
e
l
f
"
 
u
n
t
i
l

h
e
 
h
a
s
 
m
a
d
e
 
h
i
s
 
c
o
m
p
l
e
t
e
 
i
w
o
o
f
 
a
n
d
 
h
a
s
 
"
t
i
c
k
e
d
"
 
o
f
f
 
S
.
A
.
S
.
,
 
A
.
S
.
A
.
,
 
e
t
c
.

T
h
e
 
s
t
u
d
e
n
t
 
t
h
e
n
 
w
r
i
t
e
s

o
u
t
 
h
i
s
 
s
t
a
t
e
m
e
n
t
s
 
a
n
d
 
r
e
a
s
o
n
s
 
a
n
d
 
c
o
m
p
l
e
t
e
s
 
t
h
e
 
f
o
r
m
a
l
 
p
r
o
o
f
.

O
n

m
or

e
d
i
f
f
i
c
u
l
t
 
p
r
o
o
f
s
,
 
t
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
s
e
p
a
r
a
t
e
 
t
h
e
 
f
i
g
u
r
e
 
i
n
t
o
 
p
o
s
s
i
b
l
e

1
.
1
4
A
 
a
n
d
 
t
h
e
n
 
f
o
l
l
o
w

t
h
e
 
a
b
o
v
e
 
p
r
o
c
e
d
u
r
e
.

G
i
v
e
n
:
 
A
M
C
 
L
s

is
os

.
E

D
.L

A
C

T
O
 
P
r
o
v
e
:
 
A
M
C
 
i
s
 
i
s
o
s
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
m
a
n
y
 
s
i
m
p
l
e
 
p
r
o
o
f
s
 
s
o
 
t
h
a
t
 
h
e
b
e
c
o
m
e
s
 
a
r
i
 
"
e
x
p
e
r
t
"
.

H
e
r
e
 
i
s
 
o
n
e
 
o
f
 
h
i
s

b
e
s
t
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
h
i
g
h
 
s
c
h
o
o
l
 
t
o
 
s
t
a
r
t
 
w
i
t
h
 
a
 
p
r
e
m
i
s
e
 
a
n
d
 
j
u
s
t
i
f
y
 
e
v
e
r
y
 
s
t
a
t
e
m
e
n
t
h
e
 
m
a
k
e
s
 
u
n
t
i
l

h
e
 
a
r
r
i
v
e
s
 
a
t
 
a
 
l
o
g
i
c
a
l
 
c
o
n
c
l
u
s
i
o
n
.

P
r
o
o
f
s
 
a
r
e
 
w
r
i
t
t
e
n
 
a
s
 
t
w
o
 
c
o
l
u
m
n
 
p
r
o
o
f
s
,
 
a
s
 
o
n
e
 
c
o
l
u
m
n
 
p
r
o
o
f
s
w
i
t
h
 
m
a
r
g
i
n
a
l
 
c
o
m
m
e
n
t
s
÷
,
a
n
d
 
a
s
 
p
a
r
a
g
r
a
p
h

p
r
o
o
f
s
.

T
e
a
c
h
e
r
s
 
a
n
d
 
s
t
u
d
e
n
t
s
 
c
a
n
 
d
e
c
i
d
e
 
w
h
e
n
 
t
o
 
u
s
e
 
e
a
c
h
 
t
y
p
e
.

T
h
e
 
p
r
o
o
f
a
 
c
a
n
 
b
e
c
o
m
e
 
p
r
o
g
r
e
s
s
i
v
e
l
y
 
m
o
r
e
 
t
h
o
u
g
h
t
p
r
o
v
d
k
i
n
g
 
a
s
 
t
h
e

st
ud

en
t b

ec
om

es
a
d
e
p
t
 
i
n
 
p
r
o
o
f
s
.

f.
10



S
o
m
e
S
.
.
.
.
.
A
s
e
s
t
e
.
.
.
d
7
r
o
o
f
s
.

D
e
f
i
n
i
t
i
o
n
:

A
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
i
s
 
s
a
i
d
 
t
o
 
h
a
v
e
 
b
e
e
n
 
s
e
t
u
p
 
b
e
t
w
e
e
n
 
t
w
o
 
s
e
t
s
 
o
f
 
e
l
e
m
e
n
t
s
,
 
C
 
a
n
d
 
D
,

-
 
w
h
e
n
 
a
 
p
a
i
r
i
n
g
 
h
a
s
 
b
e
e
n
 
s
e
t
 
u
p
 
b
e
t
w
e
e
n
 
t
h
e
m
 
s
u
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b
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b
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n
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i
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c
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b
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c
a
n
 
b
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b
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b
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c
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=
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c
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c
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c
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p
l
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:
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c
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l
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d
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i
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p
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c
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l
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c
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c
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=
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c
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c
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c
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c
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c
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=
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c
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p
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i
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n
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l
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b
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c
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l
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p
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."
.1

W
W

:7
1,

91
7r

A
rn

if
f5

91
.7

1'
C

R
SY

T
FL

A
rY

v;
I:

94
0

P
r
e
l
i
m
i
n
a
r
y
 
W
o
r
k
 
B
e
f
o
r
e
 
P
o
s
t
u
l
a
t
e
s
 
o
f
 
C
o
n
g
r
u
e
n
t
 
T
r
i
a
n
g
l
e
s
.

(
1
)

C
O
n
g
r
u
e
n
c
e
 
R
e
l
a
t
i
o
n
s
:

A
t

w
o
r
k
i
n
g
 
w
i
t
h

v
e
r
t
i
c
e
s
 
o
r

p
o
i
n
t
s
 
o
n
l
y
.

N
O
T
E
:

O
n
e
 
c
o
u
l
d
 
h
a
v
e
 
a
 
r
e
l
a
t
i
o
n
,
 
n
o
t
 
n
e
c
e
s
s
a
r
i
l
y
 
a
 
c
o
n
g
r
u
e
n
c
e
 
r
e
l
a
t
i
o
n
.

(
2
 
)

A
B
C
 
4
-
-
+
X
Z
Y

W
e
 
h
a
v
e
 
a
 
o
n
e
 
t
o
 
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
,
 
b
u
t
 
t
h
e

a
t
 
t
h
e
 
v
e
r
t
i
c
e
s
 
d
o
n
'
t
 
"
M
a
t
c
h
 
u
p
.
"

F
o
r
 
e
x
a
m
p
l
e
:

W
e
 
c
o
u
l
d
 
m
a
t
c
h
 
C
 
a
n
d
 
F
 
a
n
d
 
s
u
r
e
l
y
 
t
h
e
 
i
d
e
a
 
o
f

(
)
 
i
s
 
o
u
t
.

N
o
w
,
 
b
a
c
k
 
t
o
 
(
1
)
 
a
b
o
v
e
 
t
o
 
s
a
y
A
A
B
C
.
-
4
,
6
Z
X
Y
 
i
s
 
t
o
 
s
a
y
 
t
h
e
 
c
o
n
g
r
u
e
n
c
e
s

4
f
.
A
4
g
4
Z

B
14

 x
ca

-1
4
Y

H
e
r
e
 
A
B
=
 
Z
a
C
 
r
e
f
e
r
s
 
t
o
 
d
i
s
t
a
n
c
e
n
o
t
 
s
e
g
m
e
n
t
 
A
B
 
=
.
s
e
g
m
e
n
t
Z
X

b
e
c
a
u
s
e
 
A
B
C
4
E
-
4
Z
X
Y
.



(3
)

S
a
y
l
l
,
A
N
I
A
E
D
F
 
w
h
i
c
h
 
i
s
 
a
 
"
b
i
g
 
f
a
t
 
l
i
e
.
*

T
h
i
s
 
a
m
i
d
 
m
e
a
n

rB
sD

ij:
o
.
k
.

T
h
i
s
 
t
y
p
e

E
t V

 o
ir

lie
of

 th
in

g
A

l. 
S 

E
t

lie
ha

s 
no

t
be

en
 u

n-
E

lie
c
o
m
m
o
n
 
i
n

t 8
 =

1)
l
i
e

t
h
e
 
p
a
s
t
.

4 
c 

ss
 7

 i.
i
r

o.
k.

T
h
i
s
 
i
s
 
a
n
 
i
m
p
o
r
t
a
n
t
 
m
a
t
t
e
r
i
n
 
r
e
g
a
r
d
 
t
o
 
t
h
e
 
i
d
e
a
 
o
f
 
c
o
n
g
r
u
e
n
c
e
.

V
.

P
a
r
a
l
l
e
l
 
L
i
n
e
s
 
-
 
P
l
a
n
e
s

A
.

D
e
f
i
n
i
t
i
o
n
s

1
.

S
k
e
w
 
l
i
n
e
s

2
.

V
e
r
t
i
c
a
l
 
l
i
n
e
s
 
a
n
d
 
p
l
a
n
e
s

3
.

H
o
r
i
z
o
n
t
a
l
 
l
i
n
e
s
 
a
n
d
 
p
l
a
n
e
s

4
.

T
r
a
n
s
v
e
r
s
a
l

S
.

S
p
e
c
i
a
l
 
A
n
g
l
e
s

H
a
v
e
 
s
t
u
d
e
n
t
s
 
o
o
n
s
t
r
u
c
t
p
a
r
a
l
l
e
l
 
l
i
n
e
s
 
(
v
e
r
t
i
c
a
l
a
n
d
 
h
o
r
i
z
o
n
t
a
l
)
,
 
d
r
a
w
 
p
a
r
a
l
l
e
l
 
p
l
a
n
e
s

(
v
e
r
t
i
c
a
l
 
a
n
d

h
o
r
i
z
o
n
t
a
l
)
,
 
a
n
d
 
d
r
a
w
 
i
n
t
e
r
s
e
c
t
i
n
g

p
l
a
n
e
s
 
t
o
 
s
e
e
 
t
h
a
t
 
t
w
o
p
a
r
a
l
l
e
l
 
p
l
a
n
e
s
 
c
u
t
 
b
y
 
a
 
t
h
i
r
d

p
l
a
n
e
 
w
i
l
l

h
a
v
e
 
t
h
e
i
r
 
l
i
n
e
s
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n

p
a
r
a
l
l
e
l
.

T
w
o

lin
es

It
o

t
h
e
 
s
a
m
e
 
l
i
n
e
 
a
r
e

1
1

e
i
r
d
,

1 1
A
B
 
I
I
C
D

1
1 1 1
4
7

4
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H
o
w
 
t
o
 
d
r
a
w
 
i
n
t
e
r
s
e
c
t
i
n
g

p
l
a
n
e
s
.

D
r
a
w
 
t
w
o
 
o
r
 
m
o
r
e
 
i
n
t
e
r
s
e
c
t
i
n
g

l
i
n
e
s
.

ti7
1-

0
's

ir
-,

D
r
a
w
 
l
i
n
e
s
 
o
f
 
s
a
m
e
 
l
e
n
g
t
h
 
a
n
d

a
t
 
t
h
e
 
s
a
m
e
 
a
n
g
l
e
 
f
r
o
m
 
t
h
e
 
e
n
d

p
o
i
n
t
s
 
o
f
 
t
h
e
 
i
n
t
e
r
s
e
c
t
i
n
g

l
i
n
e
s
 
a
n
d

a
t
 
t
h
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
.

do

.

B
.

B
a
s
i
c
 
P
r
o
p
e
r
t
i
e
s
 
(
p
o
s
t
u
l
a
t
e
s
,
 
A
x
i
o
m
s
)

1
.

P
a
r
a
l
l
e
l
 
l
i
n
e
s

2
.

P
a
r
a
l
l
e
l
 
p
l
a
n
e
s

S
t
u
d
e
n
t
s
 
w
i
l
l
 
r
e
t
a
i
n
 
t
h
e
c
o
n
c
e
p
t
s
 
p
r
e
s
e
n
t
e
d
 
i
n
 
t
h
e

a
s
s
u
m
p
t
i
o
n
s
 
i
f
 
t
h
e
y
 
d
r
a
w
 
f
i
g
u
r
e
s
t
o
 
i
l
l
u
s
t
r
a
t
e

e
a
c
h
 
o
f
 
t
h
e
m
.

A
 
v
a
r
i
e
t
y
 
o
f
 
f
i
g
u
r
e
s
 
s
h
o
u
l
d
 
b
e
u
s
e
d
 
i
n
 
t
h
e
 
i
l
l
u
s
t
r
a
t
i
o
n
s
.



,
4
0
1
7
2
 
H
 
A
i

H

47
3

C
.

F
o
r
m
a
l
 
P
r
o
o
f
s

A
O

 H
 ti

-2
5

;7
25

IT
 _

A
.

.1
7,

,e
-

ig
c

A
l
l
 
o
f
 
t
h
e
s
e
 
f
i
g
u
r
e
s
m
a
y

be
 u

se
d 

to
 il

lu
st

ra
te

 "
If

tw
o 

fi
 li

ne
s 

ar
e 

cu
t b

y 
T

V
,

th
e 

al
te

rn
at

e 
in

te
ri

or
g 

s
a
r
e
 
=
.

A
 
s
u
f
f
i
c
i
e
n
t
 
n
u
M
b
e
r
 
o
f
 
f
o
r
m
a
l
 
p
r
o
o
f
s
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
t
o
 
t
i
e
 
i
n
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
t
h
e
c
o
n
c
e
p
t
s

l
e
a
r
n
e
d
 
c
o
n
c
e
r
n
i
n
g
l
i
 
l
i
n
e
s
 
a
n
d
 
t
h
o
s
e
 
u
s
e
d
 
i
n
 
p
r
o
v
i
n
g
 
t
r
i
a
n
g
l
e
s
 
5
.



V
I
.

I
n
e
q
u
a
l
i
t
i
e
s

A
.

A
s
s
u
m
p
t
i
o
n
s

1
.

S
i
d
e
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e

2
.

A
n
g
l
e
s
.
o
f
 
a
 
t
r
i
a
n
g
l
e

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
a
 
n
u
m
b
e
r
 
o
f

A
o
f
 
d
i
f
f
e
r
e
n
t
 
s
i
z
e
s
 
a
n
d
 
s
h
a
p
e
s
,
 
a
n
d
 
u
s
e
 
a
-
r
u
l
e
r
 
t
o
 
s
h
o
w
 
t
h
a
t
 
e
a
c
h

s
i
d
e
 
o
f
 
a
t
l
i
s
 
l
e
s
s
 
t
h
a
n
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
.

H
a
v
e
 
t
h
e
m
 
m
e
a
s
u
r
e
 
(
w
i
t
h
 
a
 
p
r
o
t
r
a
c
t
o
r
)
 
t
h
e

a
n
g
l
e
s
 
i
n
 
t
h
e
s
e
 
t
r
i
a
n
g
l
e
s
 
t
o
 
"
s
e
e
"
 
t
h
a
t
 
t
h
e
 
a
n
g
l
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
l
o
n
g
e
r
 
s
i
d
e
 
i
s
 
t
h
e
 
g
r
e
a
t
e
r
 
a
n
g
l
r
!
.

A
C
>
 
A
B

.
L

B
by

-
e
t
c
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
a
l
s
o
 
c
o
n
s
t
r
u
c
t
 
a
 
i
t
o
 
a
 
l
i
n
e
,
 
d
r
a
w
 
t
w
o
 
o
b
l
i
q
u
e
 
l
i
n
e
 
s
e
g
m
e
n
t
s
 
f
r
o
m
 
a
 
p
o
i
n
t
 
o
n
t
h
2
1

a
n
d
 
m
e
a
s
u
r
e
 
t
o
 
s
h
o
w
 
t
h
a
t
 
t
h
e
 
o
b
l
i
q
u
e
 
l
i
n
e
 
h
a
v
i
n
g
 
t
h
e
 
g
r
e
a
t
e
r
 
p
r
o
j
e
c
t
i
o
n
 
u
p
o
n
 
t
h
e
 
l
i
n
e
 
i
s
 
t
h
e
 
g
r
e
a
t
e
r
.

a
g
a
.
>
f
i
t
3

I
>

S
e
v
e
r
a
l
 
c
o
n
s
t
r
u
c
t
i
o
n
s
 
s
u
c
h
 
a
s
 
t
h
e
 
o
n
e
 
a
b
o
v
e
 
w
i
l
l
 
f
i
x
 
t
h
i
s
 
p
r
o
p
e
r
t
y
 
o
f
 
i
n
e
q
u
a
l
i
t
i
e
s
 
f
i
r
m
l
y
 
i
n
 
t
h
e

m
i
n
d
s
 
o
f
 
t
h
e
 
s
t
u
d
e
n
t
s
.

I
n
 
a
l
l
 
u
n
i
t
s
 
w
h
e
r
e
 
t
h
e
y
 
a
p
p
l
y
,
 
i
n
e
q
u
a
l
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
i
n
t
r
o
d
u
c
e
d
 
w
i
t
h
 
e
q
u
a
l
i
t
i
e
s
.

V
I
I
.

C
o
o
r
d
i
n
a
t
e
 
G
e
o
m
e
t
r
y

A
.

C
a
r
t
e
s
i
a
n
 
o
r
 
R
e
c
t
a
n
g
u
l
a
r

1
.

L
i
n
e
s
 
p
a
s
2
i
n
g
 
t
h
r
o
u
g
h
 
p
a
i
r
s
 
o
f
 
p
o
i
n
t
s

2
.

D
r
a
w
i
n
g

w
h
o
s
e
 
v
e
r
t
i
c
e
s
 
a
r
e
 
g
i
v
e
n
.

3
.

D
r
a
w
i
n
g
 
q
u
a
d
r
i
l
a
t
e
r
a
l
s
 
w
h
o
s
e
 
v
e
r
t
i
c
e
s
 
a
r
e
 
g
i
v
e
n
.
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T
h
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
h
a
d
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
w
h
e
n
 
t
h
e
y
 
g
r
a
p
h
e
d
 
l
i
n
e
a
r
 
e
c
u
a
t
i
o
n
s
 
i
n

A
l
g
e
b
r
a
 
I
,
 
b
u
t
 
t
h
e
y
 
t
e
n
d
 
t
o
 
f
o
r
g
e
t
 
t
o
 
l
a
b
e
l
 
t
h
e
 
o
r
i
g
i
n
 
a
n
d
 
t
h
e
 
x
 
a
n
d
 
y
 
a
x
e
s
.

I
t
 
h
e
l
p
s
 
a
s
 
a

l
e
a
d
-
i
n
 
t
o
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
o
n
e
 
Q
r
 
t
w
o
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
 
w
h
e
n
 
s
t
a
r
t
i
n
g
 
t
h
i
s
 
u
n
i
t
.

B
e
 
s
u
r
e
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
r
e
c
a
l
l
 
t
h
e
 
t
e
r
m
 
a
b
s
c
i
s
s
a
 
a
n
d
 
t
h
e
 
t
e
r
m
 
o
r
d
i
n
a
t
e
,
 
w
h
i
c
h
 
s
h
o
u
l
d
 
h
a
v
e
 
b
e
c
o
m
e
 
f
a
m
i
l
i
a
r

i
n
 
A
l
g
e
b
r
a
 
I
.

B
.

T
he

S
l
o
p
e
 
o
f
 
a
 
l
i
n
e

1
.

I
n
c
l
i
n
a
t
i
o
n

2
.

S
l
o
p
e
 
f
o
r
m
u
l
a

3
.

P
a
r
a
l
l
e
l
 
a
n
d
j
.
l
i
n
e
s

I
l
l
u
s
t
r
a
t
e
 
t
h
a
t
 
t
h
e
 
i
n
c
l
i
n
a
t
i
o
n
 
o
f
 
a
 
l
i
n
e
 
i
s
 
t
h
e
 
s
m
a
l
l
e
r
 
o
f
 
t
h
e
 
t
w
o
 
a
n
g
l
e
s
 
t
h
a
t
 
t
h
e
 
l
i
n
e
 
m
a
k
e
s
 
w
i
t
h
 
t
h
e

p
o
s
i
t
i
v
e
 
e
n
d
 
o
f
 
t
h
e
 
x
-
a
x
i
s
,
 
m
e
a
s
u
r
e
d
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e
 
f
r
o
m
.
t
h
e
 
x
-
a
x
i
s
 
t
o
 
t
h
e
 
l
i
n
e
,
 
a
n
d
 
t
h
a
t
 
t
h
e

i
n
c
l
i
n
a
t
i
o
n
 
o
f
 
t
h
e
 
l
i
n
e
 
c
a
n
 
b
e
 
d
e
s
c
r
i
b
e
d
 
b
y
 
g
i
v
i
n
g
 
i
t
s
 
s
l
o
p
e
.

T
h
e
 
s
l
o
p
e
 
o
f
 
a
 
l
i
n
e
.
i
s
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
c
h
a
n
g
e
 
i
n
 
y
 
t
o
 
t
h
e
 
c
h
a
n
g
e
 
i
n
 
x

b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s
 
o
n
 
t
h
e
 
l
i
n
e
.

D
e
l
t
a
 
(
s
t
a
n
d
s
 
f
o
r
 
"
t
h
e

c
h
a
r
i
g
e
 
i
n
"
)

,
T
h
e
 
c
h
a
n
g
t
 
i
n
 
E

A
 
x

l
F
a
n
g
e
 
i
 
x

A
v
.
 
=

S
l
o
p
e

=



T
h
e
 
s
l
o
p
e
 
o
f
 
a
 
l
i
n
e
 
i
s
 
n
e
g
a
t
i
v
e
 
w
h
e
n
 
i
t
s
 
i
n
c
l
i
n
a
t
i
o
n
s
 
i
s
 
;
 
9
0
0

.
H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
s
u
f
f
i
c
i
e
n
t

e
x
a
m
p
l
e
s
 
s
o
 
t
h
a
t
 
t
h
e
y
 
w
i
l
l
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
t
h
e
 
s
l
o
p
e
 
i
s
 
t
h
e
 
s
a
m
e
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
w
h
i
c
h
 
t
w
o
 
p
o
i
n
t
s

o
n
 
a
 
s
t
r
a
i
g
h
t
 
l
i
n
e
 
a
r
e
 
u
s
e
d
 
t
o
 
c
o
m
p
u
t
e
 
i
t
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
n
o
t
e
 
t
h
a
t
 
i
f
 
t
h
e
 
s
l
o
p
e
 
o
f
 
a
 
l
i
n
e
 
i
s

z
e
r
o
,
 
t
h
e
 
l
i
n
e
 
i
s
 
1
1
 
t
o
 
t
h
e
 
x
-
a
x
i
s
,
 
a
n
d
 
i
f
 
t
h
e
 
l
i
n
e
 
i
s
i
l
t
o
 
t
h
e
 
y
-
a
x
i
s
,
 
t
h
e
x
e
 
i
s
 
n
o
 
s
l
o
p
e
.
 
(
d
i
v
i
s
i
o
n

b
y
 
0
 
i
s
 
i
m
p
o
s
s
i
b
l
e
)

T
h
e
 
p
r
o
p
o
r
t
i
o
n
 
f
o
r
 
t
h
e
 
s
l
o
p
e
 
m
a
y
 
b
e
 
w
r
i
t
t
e
n
:

=
 
Y
2

-i
i

x
2

x
l

(
m
)
 
i
s
 
u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
s
l
o
p
e
 
i
n
 
s
o
m
e
 
t
e
x
t
b
o
o
k
s
.

o
r

Y
2 

-
D

(x
,

x1
)

W
h
e
n
 
t
h
e
 
s
t
u
d
e
n
t
 
d
r
a
w
s
 
t
w
o
 
l
i
n
e
s
 
i
n
t
e
r
s
e
c
t
i
n
g
 
a
t
 
r
i
g
h
t
 
a
n
g
l
e
s
 
a
n
d
 
f
i
n
d
s
 
t
h
e
 
s
l
o
p
e
 
o
f
 
e
a
c
b
 
o
f
 
t
h
e
 
l
i
n
e
s
,

h
e
 
d
i
s
c
o
v
e
r
s
 
t
h
a
t
 
t
h
e
 
s
l
o
p
e
 
o
f
 
o
n
e
 
o
f
 
t
h
e
 
l
i
n
e
s
 
i
s
 
t
h
e
 
n
e
g
a
t
i
v
e
 
r
e
c
i
p
r
o
c
a
l
 
o
f
 
t
h
e
 
s
l
o
p
e
 
o
f
 
t
h
e
 
o
t
h
e
r

a
n
d
 
w
i
l
l
 
r
e
l
a
t
e
 
t
h
i
s
 
i
f
 
q
u
e
s
t
i
o
n
e
d
.

"
W
h
a
t
 
d
i
d
 
y
o
u
 
d
i
s
c
o
v
e
r
 
a
b
o
u
t
 
t
h
e
 
s
l
o
p
e
s
 
o
f
 
t
h
e
s
e
 
l
i
n
e
s
?
'

C
.

F
o
r
m
u
l
a
s
 
t
o
 
b
e
 
u
n
d
e
r
s
t
o
o
d
 
a
n
d
 
m
e
m
o
r
i
z
e
d

1
.

M
i
d
p
o
i
n
t
 
o
f
 
a
 
l
i
n
e

2
.

D
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s

3
.

P
o
i
n
t
-
s
l
o
p
e
 
f
o
r
m

4
.

S
l
o
p
e
-
I
n
t
e
r
c
e
p
t
 
f
o
r
m

5
.

T
W
o
 
P
o
i
n
t
 
f
o
r
m

6
.

T
h
e
 
I
n
t
e
r
c
e
p
t
 
f
o
r
m

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
l
i
n
e
s
,
 
p
r
o
v
i
n
g
 
t
h
a
t
 
i
L
a
r
e
 
r
i
g
h
t
,
 
e
q
u
i
l
a
t
e
r
a
l
,

i
s
o
s
c
e
l
e
s
,
 
a
n
d
 
t
h
a
t
 
c
e
r
t
a
i
a
 
q
u
a
d
r
i
l
a
t
e
r
a
l
s
 
a
r
e
 
r
e
c
t
a
n
g
l
e
s
,
 
p
a
r
a
l
l
e
l
o
g
r
a
m
s
,
 
r
h
o
m
b
u
s
e
s
,
 
e
t
c
.

M
i
d
p
o
i
n
t
 
o
f
 
a
 
l
i
n
e
:

g
i
v
e
n
:
(
6
2
2
)
 
(
4
,
4
)

2
3

I I
 I 

I I
I

Y
 
=
 
Y
l
 
4
.
 
Y
2

2

x
 
=
 
6
 
+
 
4
 
=
 
5

2

y
 
=
 
2

4-
4
 
=
 
3

2

m
i
d
i
v
i
n
t
 
i
s
 
(
5
4
3
)



F
o
r
m
u
l
a
s
 
l
i
s
t
e
d
 
h
e
r
e
 
f
o
r
 
e
a
s
y
 
r
e
f
e
r
e
n
c
e
.

D
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s
:

am
om

m
em

m
o

d
 
=
 
N
4
(
(
x
2
 
=
t
x
1
)
2

+
 
(
y
2
 
-
 
y
i
)

G
i
v
e
n
:

(
6
,
2
)
 
(
4
,
4
)

d
 
=

4
(
4
.
4
5
)
2

(
4
.
2
)
2

=
(
1
7
-
2
)
2
 
-
7
(
2
)
2

d
 
4
1
 
=

P
o
i
n
t
-
s
l
o
p
e
 
f
o
r
n
:

y
y
1
=
 
m
(
x
 
-
 
x
l
)
 
o
r
 
L
.
:
J
.
1
 
=
 
m

x
x
l

S
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
:

T
w
o
-
p
o
i
n
t
 
f
o
r
n
:

G
i
v
e
n
:

(
-
5
,
3
)
;
 
m
 
=
 
2
/
3

y
.
 
-
 
3
 
=
 
2
/
3
.
 
(
x
+
 
5
)

3
Y
 
-
 
9
 
=
 
2
x
 
+
 
1
0

y
 
=
 
m
x
 
+
 
b

G
i
v
e
n
:
 
m

=
 k

,
b

=
x
+
3

2
y
 
=
 
x
 
+
 
6

x
2y

 =
 -

6

Y
Y

l =
 Y

2
Y

1
m

er
7:

11
11

01
11

11
11

11
11

,
=

11
11

11
01

11
11

11
11

10
/1

"

x
 
-
 
x
l

x
2
 
-
 
x
i

G
iv

en
:

(6
,2

);
 (

4,
4)

=
 
4
 
-
 
2

x
 
+
 
y
 
=

x
 
-
 
6

2
4



T
h
e
 
i
n
t
e
r
c
e
p
t
 
f
o
r
m
.

G
i
v
e
n
 
i
n
t
e
r
c
e
t
s
:

L
c
.

=
a

b
1

x
 
=
 
4
,
 
y
 
=
 
-
1

x
 
-
t
z
=
1

x
4
 
y
 
=
 
4

-
1

T
h
e
 
i
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
m
e
m
o
r
i
z
e
 
t
h
e
 
a
b
o
v

e
 
f
o
r
m
s
,
 
a
n
d
 
s
h
o
u
l
d
 
w
o
r
k
 
e
n
o
u
g
h
 
p
r
o
b
l
e
m
s
 
t
o
 
b
e
c
o
m
e

e
f
f
i
c
i
e
n
t
 
i
n
 
t
h
e
i
r
 
u
s
e
.

V
I
I
I
.

S
i
m
i
l
a
r
 
P
o
l
y
g
o
n
s

-
 
R
a
t
i
o
 
a
n
d
 
P
r
o
p
o
r
t
i
o
n

A
.

S
i
m
i
l
a
r
i
t
y

C
o
n
c
l
u
s
i
o
n
s
 
a
b
o
u
t
 
a
 
p
r
o
p
o
s
e
d
 
p
r
o
d
u
c
t
 
(
c
a
r
,
 
a
i
r
p
l
a
n
e
s
,
 
b
u
i
l
d
i
n
g
s
)

c
a
n
 
b
e
 
r
e
a
c
h
e
d
 
w
i
t
h
 
a
 
s
a
v
i
n
g
 
o
f
 
t
i
m
e

a
n
d
 
m
o
n
e
y
 
i
f
 
e
x
p
e
r
i
m
e
n
t
s

c
a
n
 
b
e
 
m
a
d
e
 
w
i
t
h
 
s
c
a
l
e
 
m
o
d
e
l
s
.

S
i
m
i
l
a
r
 
p
o
l
y
g
o
n
s
 
a
r
a
 
g
e
o
m
e
t
r
S
.
:
 
f
i
g
u
r
e
s

h
a
v
I
n
g

t
h
e
 
s
a
m
e
 
s
h
a
p
e
 
b
u
t
 
n
o
t
 
n
e
c
e
s
s
a
r
i
l
y
 
t
h
e
s
a
m
e
 
s
i
z
e
,
 
a
n
d
 
m
a
n
y
 
o
f
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
s
e
 
f
i
g
u
r
e
:
5
a
r
e
 
u
s
e
4

r
e
g
u
l
a
r
l
y
 
i
n
 
i
n
d
u
s
t
r
i
e
s
 
w
h
e
r
e
 
s
c
a
l
e
 
m
o
d
e
l
s
 
p
l
a
y
a
n
 
i
m
p
o
r
t
a
n
t
 
p
a
r
t
.

B
.

R
e
v
i
e
w
 
o
f
 
r
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n

1
.

C
o
m
m
o
n
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e

2
.

T
e
r
m
s
 
o
f
 
a
 
r
a
t
i
o
 
a
n
d
 
o
f
 
a
 
p
r
o
p
o
r
t
i
o
n

3
.

M
e
a
n
s
 
-
 
E
x
t
r
e
m
e
s
 
p
r
o
d
u
c
t

4
.

E
q
u
i
v
a
l
e
n
t
 
f
o
r
m
s

R
a
t
i
o
 
a
n
d
 
p
r
o
p
o
r
t
i
o
n
 
a
r
e
 
s
t
u
d
i
e
d
 
i
n
 
t
h
e
 
j
u
n
i
o
r
 
h
i
g
h
 
a
n
d
i
n
 
A
l
g
e
b
r
a
 
I
,
 
b
u
t
 
a
 
q
u
i
d
k
 
r
e
v
i
e
w
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g

o
f
 
t
h
e
 
s
t
u
d
y
 
o
f
 
s
i
m
i
l
a
r
 
p
o
l
y
g
o
n
s
 
w
i
l
l

s
a
v
e
 
t
i
m
e
 
l
a
t
e
r
.

R
a
t
i
o
s
 
m
u
s
t
 
b
e
 
e
x
p
r
e
s
s
e
d
 
i
n
 
t
h
e

s
a
m
e
 
u
n
i
t
 
o
f
 
m
e
a
s
u
r
e
 
w
h
e
n
 
u
s
e
d
 
i
n
 
a
 
p
r
o
p
o
r
t
i
o
n
.

A
 
r
a
t
i
o
,
 
f
r
a
c
t
i
o
n
,
 
a
n
d

p
e
r
c
e
n
t
 
a
r
e
 
t
h
r
e
e
 
w
a
y
s
 
o
f
 
s
a
y
i
n
g
 
t
h
e
s
a
m
e
 
t
h
i
n
g
.

I
n
 
t
h
e
 
r
a
t
i
o
 
a
/
b
,
 
a
 
i
s
 
t
h
e
 
f
i
r
s
t
 
t
e
r
m
,
 
b
 
i
s
 
t
h
e
s
e
c
e
n
d

o
r
 
a
 
i
s
 
t
h
e
 
n
u
m
e
r
a
t
o
r
,
 
b
 
i
g
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
s
:
.

2
5



I
n
 
t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
a
/
b
 
=
 
c
/
d
,
 
(
a
)
 
a
n
d
 
(
d
)
 
a
r
e
 
t
h
e
 
e
x
t
r
e
m
e
s
,
 
(
b
)
 
a
n
d
 
(
c
)

a
r
e
 
t
h
m
 
m
e
a
n
s
.

A
 
p
r
o
p
o
r
t
i
o
n
 
i
s
 
a
 
s
t
a
t
e
m
e
n
t
 
o
f
 
e
q
u
a
l
i
t
y
 
b
e
t
w
e
e
n
 
t
w
o
 
r
a
t
i
o
s
.

2
/
5
 
=
 
1
2
/
3
0

a
/
b
 
=
 
c
/
d

(
2
)
(
3
0
)
 
=
 
(
5
)
(
1
2
)

a
d
 
=
 
b
c
 
(
c
r
o
s
s
-
p
r
o
d
u
c
t
)

T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
e
a
n
s
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
p
r
o
d
u
c
t
'
o
f
 
t
h
e
 
e
x
t
r
e
m
e
s
.

S
h
o
w
 
t
h
a
t
 
a
/
b
 
=
 
c
/
d
-
,
"
.
a
/
c
 
=
 
b
/
d
-
o
b
/
a
 
=
 
d
/
c
-
-
3
0
c
/
a
 
=
 
d
/
b

C
.

B
a
s
i
c
 
P
r
o
p
e
r
t
i
e
s

V
e
r
y
 
f
e
w
 
g
e
o
m
e
t
r
y
 
b
o
o
k
s
 
l
i
s
t
 
a
l
l
 
o
f
 
t
h
e
 
i
m
p
o
r
t
a
n
t
 
b
a
s
i
c
 
p
r
o
p
e
r
t
i
e
s
 
d
e
a
l
i
n
g
 
w
i
t
h
 
s
i
v
i
l
a
r
 
p
o
l
y
g
o
n
s
.

A
t

t
h
e
 
e
n
d
 
o
f
 
t
h
i
s
 
u
n
i
t
 
t
h
e
s
e
 
p
r
o
p
e
r
t
i
e
s
 
w
i
l
l
 
b
e
 
l
i
s
t
e
d
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
s
e
v
e
r
a
l
 
e
x
a
m
p
l
e
s
 
o
f
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
t
o
 
s
h
e
w
 
t
h
a
t
 
t
h
e
y

a
r
e
 
t
r
u
e
.

S
t
u
d
e
n
t
s
 
w
h
o
 
h
a
v
e
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
m
a
n
y
 
p
r
o
b
l
e
m
s
 
d
e
a
l
i
n
g
 
w
i
t
h
 
e
a
c
h
 
o
f
 
t
h
e
 
a
s
s
u
m
p
t
i
o
n
s
,
 
w
i
l
l
 
f
i
n
d
 
F
u
t
u
r
e

w
o
r
k
 
i
n
 
A
l
g
e
b
r
a
 
I
I
 
a
n
d
 
t
r
i
g
o
n
o
m
e
t
r
y
 
m
u
c
h
 
e
a
s
i
e
r
.

M
i
l
 
m
a
n
y
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
s
u
c
h
 
l
i
m
i
t
e
d
 
e
x
p
e
r
i
e
n
c
e

w
o
r
k
i
n
g
 
p
r
o
b
l
e
m
s
 
t
h
a
t
 
t
h
e
y
 
r
e
t
a
i
n
 
l
i
t
t
l
e
 
k
n
o
w
l
e
d
g
e
 
o
f
 
p
r
o
p
o
r
t
i
o
n
s
 
a
n
d
 
s
i
m
i
l
a
r
 
f
i
g
u
r
e
s
.

A
s
s
u
m
p
t
i
o
n
s
:

1
.

I
f
 
t
w
o
 
t
r
i
a
n
g
l
e
s
 
h
a
v
e
 
t
w
o
 
a
n
g
l
e
s
 
o
f
 
o
n
e
 
e
q
u
a
l
 
r
e
s
p
e
c
t
i
v
e
l
y
 
t
o
 
t
w
o
 
a
n
g
l
e
s
 
o
f
 
t
h
e
 
o
t
h
e
r
,
 
t
h
e
 
t
r
i
a
n
g
l
e
s

-
a
r
e
 
s
i
m
i
l
a
r
.

2
.

T
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
a
l
t
i
t
u
d
e
s
 
o
f
 
t
w
o
 
s
i
m
i
l
a
r
 
t
r
i
a
n
g
l
e
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
r
a
t
i
o
 
a
s
 
a
n
y
 
t
w
o
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
.

3
.

I
f
 
t
w
o
 
-
t
r
i
a
n
g
l
e
s
 
h
a
v
e
 
t
h
e
i
r
 
s
i
d
e
s
 
r
e
s
p
e
c
t
i
v
e
l
y
 
p
r
o
p
o
r
t
i
o
n
a
l
,
 
t
h
e
y
 
a
r
e
 
s
i
m
i
l
a
r
.

4
.

T
h
e
 
a
l
t
i
t
u
d
e
 
o
n
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
f
o
r
m
s
 
t
w
o
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
s
 
w
h
i
c
h

a
r
e
 
s
i
m
i
l
a
r
 
t
o
 
t
h
e

g
i
v
e
n
 
t
r
i
i
n
g
l
e
 
a
n
d
 
t
o
 
e
a
c
h
 
o
t
h
e
r
.

5
.

T
h
e
 
a
l
t
i
t
u
d
e
 
o
n
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
t
h
e
 
m
e
a
n
 
p
r
o
p
o
r
t
i
o
n
a
l
 
b
e
t
w
e
e
n
 
t
h
e
 
s
e
g
m
e
n
t
s

o
f
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
.

6
.

E
i
t
h
e
r
 
l
e
g
 
o
f
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
s
 
t
h
e
 
m
e
a
n
 
p
r
o
p
o
r
t
i
o
n
a
l
 
b
e
t
w
e
e
n
 
t
h
e
 
w
h
o
l
e
 
h
y
p
o
t
e
n
u
s
e
 
a
n
d
 
i
t
s
 
p
r
o
j
e
c
t
i
o
n

o
n
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
.

7
.

I
f
 
a
 
l
i
n
e
 
b
i
s
e
c
t
s
 
t
w
o
 
s
i
d
e
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e
,
 
i
t
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
t
h
i
r
d
 
s
i
d
e
 
a
n
d
 
e
q
u
a
l
 
t
o
 
h
a
l
f
 
o
f
 
i
t
.

8
.

I
f
 
a
 
l
i
n
e
 
b
i
s
e
c
t
s
 
o
n
e
 
s
i
d
e
 
o
f
 
a
 
t
r
i
a
n
g
l
e
 
a
n
d
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
a
n
o
t
h
e
r
 
s
i
d
e
,
 
i
t
 
b
i
s
e
c
t
s
 
t
h
e
 
t
h
i
r
d
 
s
i
d
e
.

9
.

I
f
 
a
 
l
i
n
e
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
o
n
e
 
s
i
d
e
 
o
f
 
a
 
t
r
i
a
n
g
l
e
 
a
n
d
 
i
n
t
e
r
s
e
c
t
s
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
,
 
i
t
 
d
i
v
i
d
e
s
 
t
h
e
m

p
r
o
p
o
r
t
i
o
n
a
l
l
y
.

1
0
.

I
f
 
a
 
r
a
y
 
b
i
s
e
c
t
s
 
o
n
e
 
a
n
g
l
e
 
o
f
 
a
 
t
r
i
a
n
g
l
e
,
 
i
t
 
d
i
v
i
d
e
s
 
t
h
e
 
o
p
p
o
s
i
t
e
 
s
i
d
e
 
i
n
t
o
-
s
e
g
m
e
n
t
s
 
w
h
i
c
h
 
a
r
e

p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
.

1
0
a
.
 
I
f
 
a
 
r
a
y
 
b
i
s
e
c
t
e
 
a
n
 
e
i
t
e
r
i
o
r
 
a
n
g
l
e
 
o
f
 
a
 
t
r
i
a
n
g
l
e
,
 
i
t
 
d
i
v
i
d
e
s
 
t
h
e
 
o
p
p
o
s
i
t
e
 
s
i
d
e
 
e
x
t
e
r
n
a
l
l
y
 
i
n
t
o

s
e
g
m
e
n
t
s
 
w
h
i
c
h
 
a
r
e
 
p
r
o
p
o
r
t
i
o
n
a
l
 
t
o
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
.

U
.

T
h
e
 
r
u
l
e
 
o
f
 
p
y
t
h
a
g
o
r
a
s
.



1
2
.

I
n
 
a
 
3
0
0

-
 
6
0

r
i
g
h
t
 
t
r
i
a
n
g
l
e
,
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
3
0
0

a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
o
n
e
 
h
a
l
f
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
,

a
n
d
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
6
0
0
 
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
o
n
e
 
h
a
l
f
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
t
i
m
e
s

V
I
I
.

1
3
.

I
n
 
a
 
4
5
°
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
,
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
4
5
°
 
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
o
n
e
 
h
a
l
f
 
t
h
e
 
h
y
p
o
t
e
n
u
s
e
 
t
i
m
e
s

1
4
.

T
h
e
 
p
e
r
i
m
e
t
e
r
s
 
o
f
 
t
w
o
 
s
i
m
i
l
a
r
 
p
o
l
y
g
o
n
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
r
a
t
i
o
 
a
s
 
a
n
y
 
t
w
o
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
.

1
5
.

T
h
e
 
a
r
e
a
s
 
o
f
 
t
w
o
 
s
i
m
i
l
a
r
 
p
o
l
y
g
o
n
s
 
o
r
 
p
o
l
y
h
e
d
r
o
n
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
r
a
t
i
m
 
a
s
 
t
h
e
 
s
q
u
a
r
e
s
 
o
f
a
n
y
 
t
w
o

c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
.

1
6
.

I
n
 
a
n
y
 
t
r
i
a
n
g
l
e
,
 
t
h
e
 
s
q
u
a
r
e
 
o
f
 
a
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
a
n
 
a
c
u
t
e
 
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
s
q
u
a
r
e
s

o
f
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
,
 
d
i
m
i
n
i
s
h
e
d
 
b
y
 
t
w
i
p
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
o
n
e
 
,
o
f
 
t
h
o
s
e
 
s
i
d
e
s
 
a
n
d
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n

o
f
 
t
h
e
 
o
t
h
e
r
,
 
s
i
d
e
 
o
n
 
i
t
.
 
(
A
 
f
o
r
m
 
o
f
 
:
t
h
e
 
t
a
w
 
o
f
 
C
o
s
i
n
e
s
)

1
7
.

T
h
e
 
v
o
l
u
m
e
s
 
o
f
 
t
w
o
 
s
i
m
i
l
a
r
 
f
i
g
u
r
e
s
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
r
a
t
i
o
 
a
s
 
c
u
b
e
s
 
o
f
 
a
n
y
 
t
w
o
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
i
d
e
s
.

1
8
.

I
f
 
t
h
r
e
e
 
o
r
 
m
o
r
e
 
p
a
r
a
l
l
e
l
 
l
i
n
e
s
 
a
r
e
 
c
u
t
 
b
y
 
a
 
t
r
a
n
s
v
e
r
s
a
l
,
 
t
h
e
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
e
g
m
e
n
t
s

a
r
e
 
p
r
o
p
o
r
t
i
o
n
a
l
.

1
9
.

I
n
 
a
n
y
 
o
b
t
u
s
e
 
t
r
i
a
n
g
l
e
,
 
t
h
e
 
s
q
u
a
r
e
 
o
f
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
t
h
e
 
o
b
t
u
s
e
 
a
n
g
l
e
 
i
s
 
e
q
u
a
l
 
t
o
 
t
h
e
 
s
u
m
 
o
f

t
h
e
 
s
q
u
a
r
e
s
 
o
f
 
t
h
e
 
o
t
h
e
r
 
t
w
o
 
s
i
d
e
s
,
 
i
n
c
r
e
a
s
e
d
 
b
y
 
t
w
i
c
e
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
o
n
e
 
o
f
 
t
h
o
s
e
 
s
i
d
e
s
 
a
n
d
 
t
h
e

p
r
o
j
e
c
t
i
o
n
 
o
f
 
t
h
e
 
o
t
h
e
r
 
s
i
d
e
 
o
n
 
i
t
.
 
(
S
e
e
 
1
6
 
m
b
o
v
e
)

2
0
.

I
f
 
t
w
o
 
l
i
n
e
s
 
a
r
e
 
c
u
t
 
b
y
 
t
h
x
e
e
 
o
r
 
m
o
r
e
 
p
a
r
a
l
l
e
l
 
p
l
a
n
e
s
,
 
t
h
e
i
r
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
s
e
g
m
e
n
t
s

a
r
e
 
p
r
o
p
o
r
t
i
o
n
a
l
.

2
1
.

I
f
 
a
 
p
y
r
a
m
i
d
 
i
s
 
c
u
t
 
b
y
 
a
 
p
l
a
n
e
 
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
b
a
s
e
,
 
t
h
e
 
l
a
t
e
r
a
l
 
e
d
g
e
s
 
a
n
d
 
t
h
e
 
a
l
t
i
t
u
d
e
s

a
r
e
 
d
i
v
i
d
e
d

p
r
o
p
o
r
t
i
o
n
a
l
l
y
.

2
2
.

T
W
o
 
s
i
m
i
l
a
r
 
p
o
l
y
h
e
d
r
o
n
s
 
c
a
n
 
b
e
 
d
i
v
i
d
e
d
 
i
n
t
o
 
t
h
e
 
s
a
m
e
 
n
u
m
b
e
r
 
o
f
 
t
e
t
r
a
h
e
d
r
o
n
s
,
 
s
i
m
i
l
a
r
 
e
a
c
h
 
t
o
 
e
a
c
h
-
 
a
n
d

s
i
m
i
l
a
r
l
y
 
p
l
a
c
e
d
.

I
X
.

C
i
r
c
l
e
s
,
 
A
r
c
s
,
 
A
n
g
l
e
s

D
e
f
i
n
i
t
i
o
n
s

1
.

C
i
r
c
l
e
,
 
r
a
d
i
u
s
,
 
d
i
a
m
e
t
e
r

2
.

C
h
o
r
d
,
 
t
a
n
g
e
n
t
,
 
s
e
c
a
n
t

3
.

I
n
t
e
r
c
e
p
t
 
-
 
I
n
t
e
r
s
e
c
t

4
.

C
o
n
c
e
n
t
r
i
c
 
c
i
r
c
l
e
s

5
.

I
n
s
c
r
i
b
e
d
 
a
n
d
 
c
i
r
c
u
m
s
c
r
i
b
e
d
 
n
o
/
y
g
o
n
s

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
i
s
c
u
s
s
 
u
s
e
s
 
o
Z
 
t
h
e
 
c
i
r
c
l
e
 
i
n
 
d
a
i
l
y
 
l
i
f
e
.

C
o
m
p
a
r
e
 
t
h
e
 
u
s
e
 
o
f
 
t
r
i
a
n
g
u
l
p
x
 
a
n
d
 
r
e
c
t
a
n
g
u
l
a
r
-

f
i
g
u
r
e
s
 
w
i
t
h
 
t
h
e
 
u
s
e
 
o
f
 
a
 
c
i
r
c
l
e
 
i
n
 
a
l
l
 
t
y
p
e
s
 
o
f
 
c
o
m
t
r
u
c
t
i
o
n
.

C
o
n
c
e
n
t
r
i
c
 
c
i
r
c
l
e
s
 
(
i
n
 
d
e
s
i
g
n
)
 
u
s
i
n
g
 
s
t
r
a
i
g
h
t
 
l
i
n
e
s
 
o
n
l
y
.

U
s
e
 
t
h
r
e
e
 
m
n
t
r
o
s
t
i
n
g
 
c
o
l
o
r
s
 
o
f
 
t
h
r
e
a
d
.

F
i
g
u
r
e
 
t
o
 
b
e
 
d
r
a
w
n
 
o
n
 
c
a
r
d
b
o
a
r
d
.



D
r
a
w
 
c
o
n
c
e
n
t
r
i
c
 
c
i
r
c
l
e
.

U
s
i
n
g
 
a
 
f
a
i
r
l
y
 
l
a
r
g
e
 
n
e
e
d
l
e
,
 
p
u
n
c
h
 
t
w
i
c
e
 
a
s
 
m
a
n
y
 
h
o
l
e
s
 
(
e
v
e
n
l
y
 
s
p
a
c
e
d
)
 
i
n
 
t
h
e

s
m
a
l
l
 
c
i
r
c
l
e
 
a
s
 
i
n
 
t
h
e
 
l
a
r
g
e
 
c
i
r
c
l
e
.

T
h
r
e
a
d
 
t
h
e
 
n
e
e
d
l
e
 
w
i
t
h
 
a
n
y
 
o
n
e
 
o
f
 
t
h
e
 
t
h
r
e
e
 
c
o
l
o
r
s
 
o
f
 
t
h
r
e
a
d
,

c
h
o
o
s
e
 
a
 
s
t
a
r
t
i
n
g
 
p
o
i
n
t
 
(
p
,
 
a
b
o
v
e
)
 
p
u
s
h
 
t
h
e
 
n
e
e
d
l
e
 
i
n
 
t
h
e
 
h
o
l
e
 
a
n
d
 
c
o
m
e
 
o
u
t
 
t
h
r
o
u
g
h
 
P
2
,
 
g
o
 
i
n
 
P
3
 
a
n
d

c
o
m
e
 
o
u
t
 
P
4
,
 
g
o
 
i
n
 
P
s
 
c
a
m
e
 
o
u
t
 
P
6
.

C
o
n
t
i
n
u
e
 
i
n
 
t
h
e
 
s
a
m
e
 
d
i
r
e
c
t
i
o
n
 
u
n
t
i
l
 
a
l
l
 
t
h
e
 
h
o
l
e
s
 
i
n
 
t
E
e
"
.
 
s
m
a
l
l
e
r

c
i
r
c
l
e
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
 
o
n
c
e
.
7
T
h
e
 
h
o
l
e
s
 
i
n
 
t
h
e
 
l
a
r
g
e
r
 
c
i
r
c
l
e
 
w
i
l
l
 
h
a
v
e
 
b
e
e
n
 
u
s
e
d
 
t
w
i
c
e
)

A
n
y
 
s
e
c
o
n
d

a
n
d
 
t
h
i
r
d
 
s
t
a
r
t
i
n
g
 
p
l
a
c
e
 
(
w
i
t
h
 
a
 
d
i
f
f
e
r
e
n
t
 
c
o
l
o
r
 
o
f
 
t
h
r
e
a
d
)
 
w
i
l
l
 
c
o
m
p
l
e
t
e
 
t
h
e
 
d
e
s
i
g
n
.

O
n
,
 
o
n
e
 
s
i
d
e

o
f
 
t
h
e
 
c
a
r
d
b
o
a
r
d
 
w
i
l
l
 
b
e
 
c
o
n
c
e
n
t
r
i
c
 
c
i
r
c
l
e
s
 
a
n
d
 
o
n
 
t
h
e
 
o
t
h
e
r
 
s
i
d
e
 
w
i
l
l
 
b
e
 
a
 
g
e
o
m
e
t
r
i
c
 
d
e
s
i
g
n
.

S
t
u
d
e
n
t
s

w
i
l
l
 
t
h
i
n
k
 
u
p
 
m
a
n
y
 
o
t
h
e
r
 
g
e
o
m
e
t
r
i
c
 
p
a
t
t
e
r
n
s
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
l
e
a
r
n
 
t
o
 
d
i
s
t
i
n
g
u
i
s
h
 
b
e
t
w
e
e
n
 
p
o
i
n
t
s
 
o
f
 
a
 
c
i
r
c
l
e
 
a
n
d
 
p
o
i
n
t
s
 
i
n
 
t
h
e
 
i
n
t
e
r
t
o
r
 
o
f
 
a
 
c
i
r
c
l
e
.

P
I

a
n
d
 
P
3

a
r
e
 
p
o
i
n
t
s
 
o
f
 
t
h
e
 
c
i
r
c
l
e
.

T
h
e
y
 
l
i
e
 
o
n
,
 
t
h
e
 
c
i
r
c
l
e
.

P
2
 
a
n
d
 
0
 
l
i
e
 
i
n
 
t
h
e
 
i
n
t
e
r
i
o
r
 
E
r
 
t
h
e

c
i
r
c
l
e
.

f
i

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
c
i
r
c
l
e
s
 
g
i
v
e
n
 
t
h
e
 
c
e
n
t
e
r
 
a
n
d
 
r
a
d
i
u
s
,
,
a
n
d
 
g
i
v
e
a
 
a
n
 
a
r
c

,
t
o
 
l
o
c
a
t
e
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e

c
i
r
c
l
e
.

T
O
 
e
s
t
a
b
l
i
s
h
 
a
 
o
n
e
-
t
o
-
o
n
e
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
b
e
t
w
e
e
n
 
t
h
e
 
p
o
i
n
t
s
 
i
n
 
t
h
e
 
i
n
t
e
r
i
o
r
 
o
f
 
a
 
c
i
r
c
l
e
 
a
n
d
 
t
h
e
 
p
o
i
n
t
s
 
i
n

t
h
e
 
e
x
t
e
r
i
o
r
 
o
f
 
a
 
c
i
r
c
l
e
:

D
e
f
i
n
e
t
h
e
 
i
n
v
e
r
s
e
 
o
f
 
a
 
p
o
i
n
t
.

G
i
v
e
n
 
c
i
r
c
l
e
 
0
 
w
i
t
h
 
r
a
d
i
u
s
 
r
.

T
h
e
 
i
n
v
e
r
s
e

P
i

o
f
 
P
 
i
s
 
t
h
a
t
 
p
o
i
n
t
 
P I

o
n
 
r
a
y
 
O
P
 
s
u
C
h
 
t
h
a
t
 
(
O
P
I
)
(
O
P
)
 
=

r
2

2
8



c

7

W
h
e
n
 
P
 
l
i
e
s
 
i
n
 
t
h
e
 
i
n
t
e
r
i
o
r
 
o
f
 
t
h
e
 
c
i
r
c
l
e
,

O
P
e
-
r
,
 
O
P
I
>
r
,
 
a
n
d
 
P
 
l
i
e
s
 
i
n
 
t
h
e

e
x
t
e
r
i
o
r
 
o
f
 
t
h
e
 
c
i
r
c
l
e
.

I
n
t
e
r
c
e
p
t
 
-
 
I
n
t
e
r
s
e
c
t

S
t
u
d
e
n
t
s
 
h
a
v
e
 
s
o
m
e
 
d
i
f
f
i
c
u
l
t
y
 
w
i
t
h
 
t
h
e
 
w
o
r
d
s
i
n
t
a
T
a
t
 
a
n
d
 
i
n
t
e
r
s
e
c
t
.

G
i
v
e
 
s
e
v
e
r
a
l
 
e
x
a
m
p
l
e
s
 
t
o
 
e
x
p
l
a
i
n

t
h
e
 
d
i
f
f
e
r
e
n
c
e
.

I
n
t
e
r
c
e
p
t
-
-
t
o
 
c
u
t
 
o
f
f
.

A
 
c
h
o
r
d
 
i
n
t
e
r
c
e
p
t
s
 
a
n

a
r
c
 
o
n
 
a
 
c
i
r
c
l
e
.

I
n
t
e
r
s
e
c
t
-
-
t
o
 
m
e
e
t
 
a
n
d
 
p
a
s
s
 
o
n
 
t
h
r
o
u
g
h
.

A
 
s
e
c
a
n
t
 
i
n
t
e
r
s
e
c
t
s
 
a
 
c
i
r
c
l
e
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
i
n
s
c
r
i
b
e

a
 
c
i
r
c
l
e
 
i
n
 
a
 
t
r
i
a
n
g
l
e
 
b
y
 
b
i
s
e
c
t
i
n
g
 
t
h
e
 
a
n
g
l
e
s
 
t
o
 
l
o
c
a
t
e

t
h
e
 
c
e
n
t
e
r
,
 
a
n
d

c
i
r
c
u
m
s
c
r
i
b
e
 
a
 
c
i
r
c
l
e
 
a
b
o
u
t
 
a
i
N
b
y
 
c
o
n
s
t
r
u
c
t
i
n
g
t
h
e
 
I
b
i
s
e
c
t
 
o
f
 
t
h
e
 
s
i
d
e
s
 
o
f
 
t
h
e
A
t
o

l
o
c
a
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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c
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p
l
e
s
 
s
h
o
u
l
d
 
b
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c
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c
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c
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c
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c
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.
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.
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c
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c
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c
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c
l
e
s

4
.

P
a
r
a
l
l
e
l
 
c
h
o
r
d
s
 
i
n
t
e
r
c
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c
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c
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c
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c
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c
i
r
c
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p
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p
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c
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c
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c
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c
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c
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p
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c
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c
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c
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p
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p
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p
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p
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c
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i
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c
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c
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c
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c
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c
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p
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p
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i
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c
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c
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.
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.
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r
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r
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c
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.
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h
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J
e
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r
e
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.
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p
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p
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p
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c
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c
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c
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c
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c
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p
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.
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c
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p
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b
e
 
t
h
e
 
p
o
i
n
t
s
 
x
 
a
n
d
 
y
.

3
4

C
o
u
l
d
 
b
e
 
t
h
e
 
p
o
i
n
t
 
o
f
 
t
a
n
g
e
n
c
y
 
o
f
 
l
i
n
e
 
a
n
d

c
i
r
c
l
e
 
(
r
1
)

C
o
u
l
d
 
b
e
 
n
o
 
p
o
i
n
t
s
 
i
n
 
c
o
m
m
o
n
 
(
e
m
p
t
y
 
s
e
t
)

/4
 ..

...
...

.
1



D
.

O
t
h
e
r
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o
c
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n
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2
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i
r
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c
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r

3
.
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r
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c
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r

4
.
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n
c
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n
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a
s
 
t
y
p
e
s
 
o
f
 
l
o
c
i
.

1
,

L
i
n
e
s
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
s
a
m
e
 
p
o
i
n
t
 
(
c
o
n
c
u
r
r
e
n
t
 
l
i
n
e
s
)
.

2
.

T
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
j
.
,
b
i
s
.
 
o
f
 
t
h
e
 
s
i
d
e
s
 
o
f
 
a
 
L
 
(
c
i
r
c
u
m
c
e
n
t
e
r
)
.

3
.

T
h
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
d
t
i
o
n
 
o
f
 
t
h
e
 
a
l
t
i
t
u
d
e
s
 
o
f
 
a
6
(
o
r
t
h
o
c
e
n
t
e
r
)

4
.

T
h
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
b
i
s
e
c
t
o
r
s
 
o
f
 
t
h
e
 
a
n
g
l
e
s
 
o
f
 
a
l
l
(
I
n
c
e
n
t
e
r
)
.

5
.

T
h
e
 
p
o
i
n
t
 
o
f
 
i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
m
e
d
i
a
n
s
 
o
f
 
a
4
(
c
e
n
t
r
o
i
d
)

I
f
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
t
o
 
p
r
o
v
e
 
t
o
o
 
m
a
n
y
 
l
o
c
u
s
 
p
r
o
b
l
e
m
s
 
(
s
t
e
p
 
4
-
A
)
 
i
t
 
t
a
k
e
s
 
a
l
l
 
t
h
e
 
f
u
n
 
o
u
t
 
o
f
 
l
o
c
i
.

R
e
a
l

e
n
j
o
y
m
e
n
t
 
c
o
m
e
s
 
w
i
t
h
 
c
o
m
p
o
u
n
d
 
l
o
c
i
 
w
h
e
n
 
t
h
e
 
s
t
u
d
e
n
t
 
d
r
a
w
s
 
a
 
f
i
g
u
r
e
 
a
n
d
 
t
h
e
n
 
s
t
a
r
t
s
 
s
a
y
i
n
g
 
t
o
 
h
i
m
s
e
l
f
,

"
y
e
s
,
 
b
u
t
 
w
h
a
t
 
i
f
?
"

I
X
.

A
r
e
a
s
 
o
f
 
P
o
l
y
g
o
n
s
 
a
n
d

A
.

R
e
g
i
o
n
s

1
.

T
r
i
a
n
g
u
l
a
r

2
.

P
o
l
y
g
o
n
a
l

r
g
i
o
n
 
i
s
 
a
 
c
o
m
p
a
r
i
t
i
v
e
l
y
 
n
e
w
 
t
e
r
m
 
u
s
e
d
 
i
n
 
t
h
e
 
t
e
a
c
h
i
n
g
 
o
f
 
a
r
e
a
,
 
3
n
d
 
w
i
l
l
 
n
e
e
d
 
e
x
p
l
a
n
a
t
i
o
n
 
a
n
d
 
i
l
l
u
s
t
r
a
t
i
o
n

o
r
 
s
t
u
d
e
n
t
s
 
w
h
o
 
h
a
v
e
 
n
o
t
 
h
a
d
 
t
h
e
 
"
n
e
w
 
m
a
t
h
.
"
 
A
 
t
r
i
a
n
g
u
l
a
r
 
r
e
g
i
o
n
 
i
s
 
a
 
f
i
g
u
r
e
 
t
h
a
t
 
c
o
n
s
i
s
t
s
 
o
f
 
a
 
t
r
i
a
n
g
l
e

p
l
u
s
 
i
t
s
 
i
n
t
e
r
i
o
r

T
h
i
s
 
i
s
 
t
h
e
 
u
n
i
o
n
 
o
f
 
a
 
t
r
i
a
n
g
l
e
 
a
n
d
 
i
t
s
 
i
n
t
e
r
i
o
r
.

A
 
p
o
l
y
g
o
n
a
l
 
r
e
g
i
o
n
 
i
s
 
a
 
f
i
g
u
r
e
 
w
h
i
c
h
 
c
a
n
 
b
e
 
d
i
v
 
i
d
e
d
 
o
r
.
"
c
u
t
e
 
i
n
t
o
 
t
r
i
a
n
g
u
l
a
r
 
r
e
g
i
o
n
s
.

as

A
 
u
n
i
o
n
 
o
f
 
a
 
f
i
n
i
t
e
 
n
u
M
b
e
r
 
o
f
 
t
r
i
a
n
g
u
l
a
r

r
e
g
i
o
n
s
 
s
o
 
t
h
a
t
 
a
r
y
 
i
n
t
e
r
s
e
c
t
i
o
n
 
i
s
 
e
i
t
h
e
r

a 
se

gm
en

t o
r 

a 
po

in
t.



B
.

A
r
e
a
s
 
o
f
 
t
r
i
a
n
g
l
e
s

1
.

A
n
y
 
g
i
v
e
n
 
t
h
e
 
b
a
s
e
 
a
n
d
 
a
l
t
i
t
u
d
e
.

2
.

E
q
u
i
l
a
t
e
r
a
l

3
.

S
c
a
l
e
n
e

T
h
e
r
e
 
c
a
n
n
o
t
 
b
e
 
a
p
y
 
o
v
e
r
l
a
p
p
i
n
g
.

N
e
i
t
h
e
r
 
a
 
s
e
g
m
e
n
t
 
n
o
r
 
a
 
p
o
i
n
t
.

N
e
a
t
n
e
s
s
 
a
n
d
 
a
c
c
u
r
a
c
y
 
a
r
e
 
t
w
o
 
b
i
g
 
p
r
o
b
l
e
m
s
 
w
h
e
n
 
s
t
u
d
e
n
t
s
 
b
e
g
i
n
 
t
h
i
s
 
u
n
i
t
.

I
f
 
a
 
f
i
g
u
r
e

i
t
 
i
s
 
m
o
r
e
 
e
a
s
i
l
y
 
r
e
a
d
,
 
a
n
d
 
s
p
e
e
d
 
a
n
d
 
a
c
c
u
r
a
c
y
 
o
f
 
c
o
m
p
u
t
a
t
i
o
n
 
u
s
u
a
l
l
y
 
f
o
l
l
o
w
.

C
.

A
r
e
a
s
 
o
f
 
Q
u
a
d
r
i
l
a
t
e
r
a
l
s

1
.

R
e
c
t
a
n
g
l
e

2
.

P
a
r
a
l
l
e
l
o
g
r
a
m
s

3
.

S
q
u
a
r
e

4
.

R
h
o
m
b
u
s

S
.

T
r
a
p
e
z
o
i
d

S
t
u
d
e
n
t
s
 
a
l
s
o
 
r
e
s
i
s
t
 
m
e
m
o
r
i
z
i
m
g
 
a
r
e
a

d
i
m
e
n
s
i
o
n
s
 
a
r
e
 
e
x
p
r
e
s
s
e
4
 
i
n

T
h
i
s
 
u
n
i
t
 
i
s
 
t
h
e
 
b
e
s
t
,
 
d
n
d
 
s
o
m
i
m
e
s

i
s
 
d
r
a
w
n
 
n
e
a
t
l
y

f
o
r
m
u
l
a
s
,
 
a
n
d
 
a
r
e
 
c
a
r
e
l
e
s
s
 
i
n
 
c
h
e
d
k
i
n
g
 
t
o
 
b
e
 
s
u
r
e
 
t
h
a
t
 
a
l
l

t
2
t
e
r
m
s
 
o
f
 
j
u
s
t
 
o
n
e
 
u
n
i
t
 
b
e
f
o
r
e
 
s
o
l
v
i
n

t
h
e
 
p
r
o
b
l
e
m
.

e
 
o
n
l
y
 
r
e
v
i
e
w
 
o
f
 
a
r
i
t
h
m
e
t
i
c
 
t
h
e
 
s
E
i
i
i
T
h
a
s
 
i
n
 
h
i
g
h
 
s
c
h
o
o
l
.

P
r
o
b
l
e
m
s
 
s
h
o
u
l
d
 
b
e
 
v
a
r
i
e
d
,
 
a
n
d
 
a
 
s
u
f
f
i
c
i
e
n
t
 
n
u
m
b
e
r
 
s
h
o
u
l
d
 
b
e
 
g
i
v
e
n
 
s
o
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
b
e
c
o
m
e
s
 
e
f
f
i
c
i
e
n
t
.

T
h
e
 
t
e
x
t
 
b
y
 
R
e
i
c
h
j
a
t
e
 
a
n
d
 
S
p
i
l
l
e
r
 
h
a
s
 
s
o
m
e
 
e
x
c
e
l
l
e
n
t
 
p
r
a
c
t
i
c
e
 
p
r
o
b
l
e
m
s
.

M
a
n
y
 
g
.
!
:
o
m
e
t
r
y
 
b
o
o
k
s
 
w
o
r
d
 
a
l
l

t
h
e
 
p
r
o
b
l
e
m
s
 
s
o
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
s
 
s
o
l
v
e
 
f
o
r
 
t
h
e
 
a
r
e
a
 
o
n
l
y
.

P
r
a
c
t
i
c
e
 
s
h
o
u
l
d
 
b
e
 
h
a
d
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
 
b
a
s
e

g
i
v
e
n
 
t
h
e
 
a
r
e
a
 
a
n
d
 
a
l
t
i
t
u
d
e
 
o
f
 
a
A
,
 
a
n
d
 
i
n
 
a
 
t
r
a
p
e
z
o
i
d
,
 
g
i
v
e
n
 
t
h
e
 
n
o
n
-
p
a
r
a
l
l
e
l
 
s
i
d
e
s
 
a
n
d
 
b
o
t
h
 
b
a
s
e
s
 
t
o

f
i
n
d
 
t
h
e
 
a
l
t
i
t
u
d
e
.



D
.

A
r
e
a
s
 
o
f
 
R
e
g
u
l
a
r
 
P
o
l
y
g
o
n
s

1
.

H
e
x
a
g
o
n

2
.

N
-
g
o
n

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
i
n
s
c
r
i
b
e
 
i
n
 
a
 
c
i
r
c
l
e
 
a
n
d
 
c
i
r
c
u
m
s
c
r
i
b
e
 
b
y
a
 
c
i
r
c
l
e
 
a
 
r
e
g
u
l
a
r
 
p
o
l
y
g
o
n
 
a
n
d
 
e
x
p
l
a
i
n
 
a
n
d

d
e
m
o
n
s
t
r
a
t
e
 
t
h
e
 
r
a
d
i
u
s
 
a
n
d
 
a
p
o
t
h
e
m
.

S
t
u
d
e
n
t
s
 
w
i
l
l
 
a
l
m
o
s
t
 
a
l
w
a
y
s
 
c
h
o
o
s
e
 
a
 
h
e
x
a
g
o
n
 
o
r
 
a
n
 
o
c
t
a
g
o
n
,
 
b
u
t
 
t
h
e
y
 
s
h
o
u
l
d
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
u
s
e
 
a

p
e
n
t
a
g
o
n
 
a
n
d
 
h
e
p
t
a
g
o
n
 
a
l
s
o
.

E
.

A
p
p
r
o
x
i
m
a
t
e
 
A
r
e
a
s
 
o
f
 
I
r
r
e
g
u
l
a
r
 
P
o
l
y
g
c
a
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
s
e
p
a
r
a
t
i
n
g
 
a
 
p
o
l
y
g
o
n
 
i
n
t
o
 
t
r
i
a
n
g
l
e
s
 
a
n
d
t
r
a
p
e
z
o
i
d
s
,
 
a
n
d
 
i
n
 
r
e
a
c
h
i
n
g

a
n
 
a
p
p
r
o
x
i
m
a
t
e
 
a
r
e
a
 
w
h
e
n
 
t
h
e
 
f
i
g
u
r
e
 
d
o
e
s
 
n
o
t
 
l
e
n
d
 
i
t
s
e
l
f
 
t
o
 
k
n
o
w
n
 
f
i
g
u
r
e
s
.

g
"

e
f

D
i
v
i
d
e
 
A
B
 
i
n
t
o
 
a
n
y
 
n
u
m
b
e
r
 
o
f
 
e
q
u
a
l
 
s
e
g
m
e
n
t
s
.

D
r
a
w
 
1
!
 
t
o
 
A
B
 
a
n
d
 
e
x
t
e
n
d
 
t
h
e
.
A
.
t
o
 
m
e
e
t
 
t
h
e

c
u
r
v
e
 
C
D
.

E
x
t
e
n
d
 
t
h
e
 
t
r
a
p
e
z
o
i
d
 
f
o
r
m
u
l
a
 
a
n
d
 
u
s
e

A
 
=
 
x
 
(
y
°
 
+
y
n
.
 
+
 
y
l
 
+
 
y
2

+
 
y
3

+
Y
n

-
1
)

2

3
7



F
.

C
i
r
c
l
e
s

1
.

A
r
e
a

2
.

L
e
n
g
t
h
 
o
f
 
a
n
 
a
r
c

3
.

A
r
e
a
 
o
f
 
S
e
c
t
o
r

4
.

A
r
e
a
 
o
f
 
S
e
g
m
e
n
t

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
r
a
w
 
s
e
v
e
r
a
l
 
f
i
g
u
r
e
s
 
a
f
t
e
r
 
s
e
e
i
n
g
 
t
h
e
 
d
e
m
o
n
s
t
r
a
t
i
o
n
 
o
f
 
t
h
e
 
m
e
a
n
i
n
g
 
o
f
t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
n

a
r
c
.

A

0
T
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
a
r
c
 
r
B
 
i
s
 
t
h
e
 
l
i
m
i
t

o
f
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
t
h
e
 
c
h
o
r
d
s

a
s
 
n
 
i
n
c
r
e
a
s
e
s
 
i
n
d
e
f
i
n
i
t
e
l
y
.

(
R
e
c
a
l
l
 
f
r
o
m
 
g
e
o
m
e
t
r
i
c
 
t
h
r
e
a
d
 
d
e
s
i
g
n
s
 
t
h
a
t

a
 
p
o
l
y
g
o
n
 
a
p
p
r
o
a
c
h
e
s
 
a
 
c
i
r
c
l
e
 
a
s
 
a
 
l
i
m
i
t
)

L
e
n
g
t
h
 
o
f
 
a
n
 
a
r
c
 
=
 
d
e
g
r
e
e
 
m
e
a
s
u
r
e
 
o
f
 
t
h
e
 
a
r
c
 
(
2
7
1
.
0

3
6
0

S
t
u
d
e
n
t
s
 
w
i
l
l
 
u
n
d
e
r
s
t
a
n
d
 
s
e
c
t
o
r
s
 
a
n
d
 
s
e
g
m
e
n
t
s
 
b
e
t
t
e
r
 
i
f
 
t
h
e
y
 
d
r
a
w
a
 
c
i
r
c
l
e
,
 
d
r
a
w
 
i
n
 
t
w
o
 
r
a
d
i
i
,
 
a
n
d

s
h
a
d
e
 
t
h
e
 
a
r
e
a
 
t
o
 
s
h
o
w
 
a
 
s
e
c
t
o
r
 
a
n
d
 
a
 
s
e
g
m
e
n
t
.

a
r
e
a
 
=
 
d
e
g
r
e
e
s
 
i
n
 
c
e
n
t
r
a
i
L
.
 
(
t
t
 
r
2
 
)

3
6
0
°

3
8

A
r
e
a
 
o
f
 
s
e
g
m
e
n
t
 
=

a
r
e
a
 
o
f
 
s
e
c
t
o
r
 
-
 
a
r
e
a
 
o
f
,
L



X
I
I
.

A
r
e
a
s
 
a
n
d
 
V
o
l
u
m
e
s
 
o
f
 
S
o
l
i
d
s

A
.

V
o
c
a
b
u
l
a
r
y

I
.
.

P
r
i
s
m
s
 
a
n
d
 
P
y
z
a
m
i
d
s

a
.

L
a
t
e
r
a
l
 
f
a
c
e
s

b
.

l
a
t
e
r
a
l
 
e
d
g
e
s

c
.

r
i
g
h
t
 
a
n
d
 
o
b
l
i
q
u
e
 
p
r
i
s
m
s

d
.

a
l
t
i
t
u
d
e

e
.

s
l
a
n
t
 
h
e
i
g
h
t

f
,

r
e
g
u
l
a
r
m
s
m
i
d

g
.

l
a
t
e
r
a
l
 
a
r
e
a

h
.

t
o
t
a
l
 
a
r
e
a

1
.

v
o
l
u
m
e

J
.

f
r
u
s
t
u
m
 
o
f
 
a
 
p
y
r
a
r
d
d

P
r
a
c
t
i
c
e
 
i
n
 
d
r
a
w
i
n
g
 
p
r
i
s
m
s
 
a
n
i
 
p
y
r
a
m
i
d
s
 
n
e
a
t
l
y
 
w
i
l
l
 
m
a
k
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
p
r
o
b
l
e
m
s
 
m
u
c
h
 
e
a
s
i
e
r
 
a
n
d

w
i
l
l
 
s
a
v
e
 
t
i
m
e
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
t
h
e
 
v
o
c
a
b
u
l
a
r
y
 
f
i
r
m
l
y
 
f
i
x
e
s
 
i
n
 
t
h
e
i
r
-
m
i
n
d
s
 
b
e
f
o
r
e
 
a
n
y
 
p
r
d
b
l
e
m
 
a
s
s
i
g
n
m
e
n
t
s
 
a
r
e
 
m
a
d
e
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
b
r
i
n
g
 
i
n
 
i
l
l
u
s
t
r
a
t
e
d
 
a
r
t
i
c
l
e
s
 
f
r
o
m
 
m
a
g
a
z
i
n
e
s
 
s
h
o
w
i
n
g
 
t
h
e
 
u
s
e
s
 
o
f
 
g
e
o
m
e
t
r
i
c
 
s
o
l
i
d
s
.

ra
j:u

la
r 

py
rt

ui
dd

=
s
l
a
n
t
 
h
e
i
g
h
t

h 
=

a
l
t
i
t
u
d
e

.
b

=
 k

t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
s
i
d
e
 
o
f
 
t
h
e
 
b
a
s
e
 
o
f

a
 
p
y
r
a
m
i
d
.

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
f
o
r
m
u
l
a
s
 
f
o
r
-
a
r
e
a
 
a
n
d
 
v
o
l
u
m
e
,
 
a
n
a
 
S
h
o
u
l
d
 
b
e
 
r
e
q
u
i
r
e
d
 
t
o
 
m
e
m
o
r
i
z
e
 
t
h
e
m
.



2
.

C
y
l
i
n
d
e
r
s
 
a
n
d
 
C
o
n
e
s

a
.

c
i
r
c
u
l
a
r
 
c
y
l
i
n
d
e
r
,
 
r
i
g
h
t
 
a
n
d
 
o
b
l
i
q
u
e

b
.

c
i
r
c
u
l
a
r
 
c
o
n
e
s
,
 
r
i
g
h
t
 
a
n
d
 
o
b
l
i
q
u
e

c
.

a
x
i
s
 
o
f
 
c
o
n
e
 
a
n
d
 
c
y
l
i
n
d
e
r

d
.

s
l
a
n
t
 
h
e
i
g
h
t
 
o
f
 
a
 
n
o
n
e

e
.

l
a
t
e
r
a
l
 
s
u
r
f
a
c
e

f
.

v
o
l
u
m
e

h
.

f
r
u
s
t
u
m
 
o
f
 
a
 
c
o
n
e
:

r
 
=
 
r
a
d
i
u
s
 
o
f
 
c
i
r
c
u
l
a
r
 
b
a
s
e

a
 
=
 
a
x
i
s
 
(
h
e
i
g
h
t
)
 
o
f
 
c
y
l
i
n
d
e
r

-
-
e
=
s
l
a
n
t
 
h
e
i
g
h
t

a
 
=
 
a
x
i
s
 
(
h
e
i
g
h
t
)

r
 
=
 
r
a
d
i
u
s
 
o
f
 
t
h
e
b
a
s
e

A
g
a
i
n
 
t
h
e
 
s
t
u
d
e
n
t
s
h
o
u
l
d
 
d
r
a
w
 
f
i
g
u
r
e
s
 
a
n
d
 
l
a
b
e
l
 
t
h
e
m
 
u
n
t
i
l
 
h
e
h
a
s
 
a
 
"
f
r
i
e
n
d
l
y
"
 
f
e
e
l
i
n
g
 
t
o
w
a
r
d
 
t
h
e
m
.

S
t
u
d
e
n
t
s
 
u
s
u
a
l
l
y
 
w
o
r
k
 
w
i
t
h
 
r
e
g
u
l
a
r
 
f
i
g
u
r
e
s
.

T
h
e
y

u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
a
 
r
i
g
h
t
 
c
i
r
c
u
l
a
r
 
c
y
l
i
n
d
e
r
 
i
s

g
e
n
e
r
a
t
e
d
 
b
y
 
r
o
t
a
t
i
n
g
 
a
 
r
e
c
t
a
n
g
l
e
a
b
o
u
t
 
o
n
e
 
o
f
 
i
t
s
 
s
i
d
e
s
 
a
s
 
a
n
 
a
x
i
s
,
 
a
n
d
 
t
h
a
t
 
a
 
r
i
g
h
t
c
i
r
c
u
l
a
r
 
c
o
n
e
 
i
s

g
e
n
e
r
a
t
e
d
 
b
y
 
r
o
t
a
t
i
n
g
 
a
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
a
b
o
u
t
 
o
n
e
 
o
f
 
i
t
s
 
l
e
g
s
 
a
s
 
a
n
 
a
x
i
s
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
m
a
k
e
 
m
o
d
e
l
s

u
s
i
n
g
 
a
c
e
t
a
t
e
,
 
b
a
l
s
a
 
w
o
o
d
,
 
e
t
c
.

T
h
e
r
e
 
a
r
e
 
m
a
n
y
 
e
l
e
g
a
n
t
 
c
o
m
m
e
r
c
i
a
l
 
m
o
d
e
l
s
 
t
o
 
u
s
e

f
o
r
 
c
l
a
s
s
 
d
e
m
o
n
s
t
r
a
t
i
o
n
s
,
 
b
u
t
 
s
t
u
d
e
n
t
s
 
e
n
j
o
y
 
m
a
k
i
n
g

m
o
d
e
l
s
,
 
a
n
d
 
t
h
e
y
 
"
l
e
a
r
n
 
b
y
 
d
o
i
n
g
.
"

4
0



3
.

S
p
h
e
r
e
s

a
.

i
n
t
e
r
s
e
c
t
i
o
n
 
o
f
 
a
 
p
l
a
n
e
 
a
n
d
 
a
 
s
p
h
e
r
e

b
.

c
i
r
c
u
m
s
c
r
i
b
e
d
 
a
n
d
 
i
n
s
c
r
i
b
e
d
 
s
p
h
e
r
e

c
.

s
p
h
e
r
i
c
a
l
 
s
e
c
t
o
r

d
.

s
p
h
e
r
i
c
a
l
 
s
e
g
m
e
n
t

e
.

l
a
t
e
r
a
l
 
a
r
e
a

f
.

v
o
l
u
m
e

1
.

s
p
h
e
r
e

2
.

s
e
g
m
e
n
t

3
.

s
e
c
t
o
r

4
.

c
o
n
e

C
i
r
c
u
m
s
c
r
i
b
e
d

S
e
g
m
e
n
t
 
o
f
 
t
w
o
 
b
a
s
e
s

S
e
g
m
e
n
t
 
o
f

o
n
e
 
b
a
s
e

c
u
t
 
b
y
 
a
 
p
l
a
n
e

I
n
s
 
c
r
i
b
 
e
d

S
p
h
e
r
i
c
a
l
 
s
e
c
t
o
r

a
n
d
 
c
o
n
e

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
p
r
a
c
t
i
c
e
 
d
r
v
A
n
g
 
f
i
g
u
r
e
s
,
 
a
n
d
 
b
e
 
s
u
r
e
 
t
h
e
y
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
f
o
r
m
u
l
a
s
 
f
o
r
 
t
h
e
 
v
o
l
u
m
e

o
f
 
a
 
s
e
g
m
e
n
t
,
 
s
e
c
t
o
r
,
 
a
n
d
 
c
o
n
e
 
b
e
f
o
r
e
 
a
s
s
i
g
n
i
n
g
 
p
r
o
b
l
e
m
s
 
t
o
 
b
e
 
s
o
l
v
e
d
.



X
I
I
I
.

N
u
m
e
r
i
c
a
l
 
T
r
i
g
o
n
o
m
e
t
r
y

A
.

T
h
e
 
T
r
i
g
o
n
o
m
e
t
r
i
c
 
R
a
t
i
o
s

1
.

S
i
n
e
 
r
l
t
i
o

2
.

C
o
s
i
n
e
 
r
a
t
i
o

3
.

T
a
n
g
e
n
t
 
r
a
t
i
o

D
r
a
w
,
 
l
a
b
e
l
,
 
a
n
d
 
e
x
p
l
a
i
n
 
t
h
e
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
 
i
n
 
r
e
l
a
t
i
o
n
s
h
i
p

c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
s
h
o
u
l
d
 
b
e
 
u
s
e
d
 
i
n
 
i
l
l
u
s
t
r
a
t
i
o
n
s
.

s
i
n
c
g
 
=

s
i
d
e
 
o
p
p
.

A
h
y
p
o
t
e
n
u
s
e

t
o
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
.

T
h
e
 
r
e
c
t
a
n
g
u
l
a
r
'

o
r
d
i
n
a
t
e

aM
M

I

a
r
a
d
i
u
s
 
v
e
c
t
o
r

T
h
e
 
s
t
u
d
e
n
t
 
m
u
s
t
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
i
t
 
i
s
 
t
h
e
 
r
a
t
i
o
 
o
f
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
s
i
d
e
 
o
p
p
o
s
i
t
e
 
A
 
t
o
 
t
h
e
 
l
e
n
g
t
h
 
o
f

t
h
e
 
h
y
p
o
t
e
n
u
s
e
.

U
s
e
 
4
 
g
r
a
p
h
 
b
o
a
r
d
,
 
d
r
a
w
 
a
 
c
i
r
c
l
e
,
 
u
s
e
 
a
 
p
r
o
t
r
a
c
t
o
r
 
t
o
 
m
e
a
s
u
r
e
 
a
n
g
l
e
s
 
o
f
 
3
0
 
,
 
4
5
 
,
 
a
n
d
 
7
0
 
.

E
x
p
l
a
i
n

h
o
w
 
v
a
l
u
e
s
 
o
f
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
 
m
a
y
 
b
e
 
e
s
t
i
m
a
t
e
d
.

1
2
'

4
2

v
a
l
u
e
s
 
o
f
 
t
a
n
g
e
n
t
 
r
a
t
i
o



.1
/4

.-
,,,

r,

0

S.
7

E
s
t
i
m
a
t
i
n
g
 
v
a
l
u
e
s
 
o
f
 
t
h
e
 
s
i
n
e
 
r
a
t
i
o
.

S
t
u
d
e
n
t
s
 
h
a
v
e
 
s
o
m
e
 
d
i
f
f
i
c
u
l
t
y
 
i
n
 
s
e
e
i
n
g
 
t
h
a
t
 
t
h
e
 
r
u
l
e
s
 
w
h
i
c
h
 
a
p
p
l
y
 
t
o

p
r
o
p
o
r
t
i
o
n
s
 
i
n
 
a
r
i
t
h
m
e
t
i
c
 
a
n
d

a
l
g
e
b
r
a
 
a
l
s
o
 
a
p
p
l
y
 
t
o
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s
.

s
i
n

=
 
a
/
c

c
 
s
i
n
c
e
 
=
 
a

B
.

H
o
w
 
t
o
 
r
e
a
d
 
t
h
e
 
t
a
b
l
e
 
o
f
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s

1
.

N
a
t
u
r
a
l
 
f
u
n
c
t
i
o
n
s

M
a
t
h
e
m
a
t
i
c
a
l
 
t
a
b
l
e
s
 
f
r
o
m
 
t
h
e
 
"
H
a
n
d
b
o
d
k
 
o
f
 
C
h
e
m
i
s
t
r
y
 
a
n
d
 
P
h
y
s
i
c
s
"
 
a
r
e

a
v
a
i
l
a
b
l
e
 
i
n
 
i
n
e
x
p
e
n
s
i
v
e
 
p
a
p
e
r
b
a
c
k
s
,

a
n
d
-
d
r
e
 
a
 
g
r
e
a
t
 
h
e
l
p
 
t
o
 
s
t
u
d
e
n
t
s
 
h
e
r
e
 
a
n
d
 
i
n
 
l
a
t
e
r
 
c
l
a
s
s
e
s
 
i
n
m
a
t
h
e
m
a
t
i
c
s
 
a
n
d
 
p
h
y
s
i
c
s
.

M
a
n
y
 
s
t
u
d
e
n
t
s

p
r
e
f
e
r
 
t
o
 
b
u
y
 
t
h
e
i
r
 
o
w
n
,
 
b
u
t
 
a
 
s
e
t
 
c
o
u
l
d
 
b
e
 
p
r
o
v
i
d
e
d
 
f
o
r
 
e
a
c
h
 
c
l
a
s
s
.

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
t
h
e
 
v
a
l
u
e
s
 
i
n
 
t
h
e
s
e
 
t
a
b
l
e
s
 
a
r
e
 
a
p
p
r
o
x
i
m
a
t
e
n
u
m
b
e
r
s
,
 
u
s
u
a
l
l
y
 
c
a
r
r
i
e
d
 
t
o

f
o
u
r
 
d
e
c
i
m
a
l
 
p
l
a
c
e
s
.

O
r
a
l
 
a
n
d
 
w
r
i
t
t
e
n
 
p
r
a
c
t
i
c
e
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
 
s
i
n
e
,
 
c
o
s
i
n
e
,
 
a
n
d
 
t
a
n
g
e
n
t

o
f
 
v
a
r
i
o
u
s
 
a
n
g
l
e
s
 
e
x
p
r
e
s
s
e
d
 
i
n
 
d
e
g
r
e
e
s

a
n
d
 
m
i
n
u
t
e
s
,
 
a
n
d
 
p
r
a
c
t
i
c
e
 
i
n
 
f
i
n
d
i
n
g
 
t
h
e
 
m
e
a
s
u
r
e
 
o
f
 
t
h
e
 
a
n
g
l
e
w
h
e
n
 
t
h
e
 
f
u
n
c
t
i
o
n
 
i
s
 
k
n
o
w
n
,
 
w
i
l
l
 
d
e
t
e
c
t

a
n
y
 
m
i
s
u
n
d
e
r
s
t
a
n
d
i
n
g
 
o
n
 
t
h
e
 
p
a
r
t
o
f
 
t
h
e
 
q
t
u
d
e
n
t
.



C
.

T
h
e
 
r
e
c
i
p
r
o
c
a
l
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
r
a
t
i
o
s

1
.

C
o
s
e
c
a
n
t
 
r
a
t
i
o

2
.

S
e
c
a
n
t
 
r
a
t
t
o

3
.

C
o
t
a
n
g
e
n
t
 
r
a
t
i
o

E
x
p
l
a
i
n
 
t
h
e
 
t
e
c
i
p
r
o
c
a
l
 
r
e
l
a
t
i
o
n
s
 
a
n
d
 
g
i
v
e
 
e
x
a
m
p
l
e
s
 
w
h
e
r
e
 
t
h
e
y
 
m
i
g
h
t
 
s
i
m
p
l
i
f
y
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
a
 
p
r
o
b
l
e
m

(
S
t
u
d
e
n
t
s
 
f
i
n
d
 
i
t
 
e
a
s
i
e
r
 
t
o
 
m
u
l
t
i
p
l
y
 
t
h
a
n
 
t
o
 
d
i
v
i
d
e
)

G
i
v
e
 
s
i
m
p
l
e
 
p
r
o
b
l
e
m
s
 
s
u
c
h
 
a
s
 
a
 
=
 
6
9
 
b
 
=
 
8
,
 
a
t
=
 
?
.

a
 
=
 
3
5
o

i

c
 
=
 
1
5
,
 
a
 
=
 
?
,
 
b
 
=
 
?

u
n
t
i
l
 
t
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
c
o
n
f
i
d
e
n
c
e
 
i
n
 
h
i
s
 
a
b
i
l
i
t
y
 
t
o
 
u
s
e
 
t
h
e
 
t
a
b
l
e
s
,
 
a
n
d
 
t
h
e
n
 
g
i
v
e
 
e
x
a
m
p
l
e
s
 
s
u
c
h
 
a
s
 
"
W
h
a
t

i
s
 
t
h
e
 
s
l
o
p
e
 
o
f
 
a
 
r
i
v
e
r
 
b
a
n
k
 
i
n
 
d
e
g
r
e
e
s
 
a
n
d
 
m
i
n
u
t
e
s
,
 
i
f
 
i
t
 
r
i
s
e
s
 
8
 
f
e
e
t
 
v
e
r
t
i
c
a
l
l
y
 
f
o
r
 
e
v
e
r
y
 
3
 
f
e
e
t

h
o
r
i
z
o
n
t
a
l
l
y
.
"

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
m
a
n
y
 
p
r
o
b
l
e
m
s
 
d
e
a
l
i
n
g
 
w
i
t
h
 
t
h
e
 
r
i
g
h
t
 
t
r
i
a
n
g
l
e
.

S
t
u
d
e
n
t
s
 
e
n
j
o
y
 
w
o
r
k
i
n
g
 
w
i
t
h
 
l
o
g
a
r
i
t
h
m
s
 
a
n
d
 
t
h
e
y
 
l
e
a
r
n
 
t
o
 
b
e
 
c
a
r
e
f
u
l
 
w
i
t
h
 
c
o
m
p
u
t
a
t
i
o
n
s
.

T
h
i
s
 
u
n
i
t
 
i
s

m
o
r
e
 
f
o
r
 
f
u
n
 
t
h
a
n
 
f
o
r
 
p
r
a
c
t
i
c
a
l
 
u
s
e
.

I
t
 
c
o
u
l
d
 
b
e
 
o
m
i
t
t
e
d
.

D
.

L
o
g
a
r
i
t
h
m
s

1
.

C
o
m
m
o
n
 
l
o
g
a
r
i
t
h
m
s

a
.

C
o
m
p
u
t
a
t
i
o
n
 
w
i
t
h
 
l
o
g
a
r
i
t
h
m
s

D
e
f
i
n
e
 
a
 
l
o
g
a
r
i
t
h
m
 
a
s
 
a
n
 
e
x
p
o
n
e
n
t
.

T
h
e
 
e
q
u
a
t
i
o
n
 
l
O
x
 
=
 
N
 
c
a
n
 
b
e
 
w
w
i
t
t
e
n
 
t
o
 
s
h
o
w
 
t
h
e
 
r
e
l
a
t
i
o
n
 
b
e
t
w
e
e
n
 
a

n
u
m
b
e
r
 
N
 
a
n
d
 
i
t
s
 
l
o
g
a
r
i
t
h
m
 
X
.

l
o
g
 
l
o
x
 
=
 
N
 
e
x
p
r
e
s
s
e
s
 
t
h
e
 
s
a
m
e
 
r
e
l
a
t
i
o
n
s
h
i
p
 
a
n
d
 
i
s
 
r
e
a
d
 
"
t
h
e
 
l
o
g
 
o
f

x
 
t
o
 
t
h
e
 
b
a
s
e
 
1
0
 
i
s
 
N
.
"

E
x
p
l
a
i
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
t
 
t
h
e
 
l
a
w
s
 
o
f
 
e
x
p
o
n
e
n
t
s
 
l
e
a
r
n
e
d
 
i
n
 
a
l
g
e
b
r
a
 
w
i
l
l
 
a
p
p
l
y
 
t
o
 
l
o
g
a
r
i
t
h
m
s
.

(
x
2
)
 
(
x
3
)

=
x
5

I
n
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
,
 
t
h
e
 
e
x
p
o
n
e
n
t
s
 
a
r
e
 
a
d
d
e
d
.

I
f
 
t
w
o
 
n
u
m
b
e
r
s
,
 
A
 
a
n
d
 
B
 
a
r
e
 
t
o
 
b
e

m
u
l
t
i
p
l
i
e
d
,
 
f
i
n
d
 
t
h
e
 
l
o
g
a
r
i
t
h
m
 
o
f
 
e
a
c
h
 
n
u
m
b
e
r
 
a
n
d
 
a
d
d
.

I
f
 
t
h
e
 
s
a
m
e
 
t
w
o
 
n
u
m
b
e
r
s
 
(
A
,
 
B
)
 
a
r
e
 
t
o
 
b
e

d
i
v
i
d
e
d
,
 
f
i
n
d
 
t
h
e
 
l
o
g
a
r
i
t
h
m
 
o
f
 
e
a
c
h
 
n
u
m
b
e
r
 
a
n
d
 
s
u
b
t
r
a
c
t
.

I
f
 
a
 
n
u
m
b
e
r
,
 
x
,
 
i
s
 
t
o
 
b
e
 
r
a
i
s
e
d
 
t
o
 
t
h
e
 
n
t
h
 
p
o
w
e
r
,
 
f
i
n
d
 
t
h
e
 
l
o
g
 
o
f
 
x
,
 
m
u
l
t
i
p
l
y
 
b
y
 
n
,
 
a
n
d
 
f
i
n
d
 
t
h
e

a
n
t
i
l
o
g
.

I
f
 
t
h
e
 
r
o
o
t
 
o
f
 
a
 
n
u
m
b
e
r
 
x
 
i
s
 
t
o
 
b
e
 
f
o
u
n
d
,
 
f
i
n
d
 
t
h
e
 
l
o
g
 
o
f
 
x
,
 
d
i
v
i
d
e
b
y

n,
 a

nd
 f

in
d 

th
e

a
n
t
i
l
o
g
.
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2
.

T
h
e
 
t
w
o
 
p
a
r
t
s
 
o
f
 
a
 
l
o
g
a
r
i
t
h
m

a
.

c
b
a
r
a
c
i
m
r
i
s
t
i
c

b
.

m
a
n
t
i
s
s
a

S
t
u
d
e
n
t
s
 
h
a
v
e
 
t
h
e
 
g
r
e
a
t
e
s
t
 
d
i
f
f
i
c
u
l
t
y
 
w
i
t
h
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
o
f
 
a
 
l
o
g
a
r
i
t
h
m
 
o
f
 
a
 
n
u
m
b
e
r
.

O
n
e
 
m
e
t
h
o
d

t
o
 
f
i
n
d
 
E
b
e
 
c
h
a
r
q
c
t
e
r
i
s
t
i
c
 
i
s
 
t
o
 
c
o
n
e
r
t
 
t
h
e
 
n
u
m
b
e
r
 
t
o

s
c
i
e
n
t
i
f
i
c
 
n
o
t
a
t
i
o
n
:

1
.
5
6
-
>
1
.
5
6
 
x
 
1
0
0
,

2
7
.
6
-
4
.
2
.
7
6
 
x

,
3
2
5
0

3
.
2
5
 
x
 
1
0

.
0
2
6
8

2
.
6
8
 
x
 
1
0
-
'
 
.

T
h
e
 
e
x
p
o
n
e
n
t
 
o
f
 
1
0
 
i
s
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
 
o
f
 
t
h
e
 
l
o
g
 
o
f
 
t
h
e
 
n
u
m
b
e
r
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
 
l
o
t
s
 
o
f
 
p
r
a
c
t
i
c
e
 
g
i
v
i
n
g
 
t
h
e
c
h
a
r
a
c
t
e
x
i
s
t
i
c
 
o
f
 
n
u
m
b
e
r
s
 
b
e
f
o
r
e
 
d
e
a
l
i
n
g
 
w
i
t
h
 
t
h
e

m
a
n
t
i
s
s
a
.

T
h
i
s
 
i
s
 
a
 
g
o
o
d
 
o
r
a
l
 
e
x
e
r
c
i
s
e
:

H
a
n
d
 
o
u
t
 
a
 
d
i
t
t
o
e
d
 
s
h
e
e
t
 
a
n
d
 
h
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
a
l
l
 
o
u
t
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c

o
f
 
t
h
e
 
n
u
m
b
e
r
s
.

T
h
e
 
m
a
n
t
i
s
s
a
 
c
a
n
 
b
e
 
f
o
u
n
d
 
i
n
 
t
h
e
 
m
a
t
h
 
t
a
b
l
e
s
 
b
o
o
k
,
 
a
n
d
 
i
s
 
u
s
u
a
l
l
y

e
x
p
r
e
s
s
e
d
 
a
s
 
a
 
f
i
v
e
 
p
l
a
c
e
 
d
e
c
i
m
a
l

(
M
o
s
t
 
t
e
x
t
b
o
o
k
s
 
h
a
v
e
 
f
o
u
r
 
p
l
a
c
e
 
d
e
c
i
m
a
l
s
)
.

l
o
g
 
1
.
5
6
 
=
 
0
.
1
9
3
1
2

(
f
i
v
e
 
p
l
a
c
e
)

l
o
g
 
1
.
5
6
 
=
 
0
.
1
9
3
1

(
f
o
u
r
 
p
l
a
c
e
)

l
o
g
 
2
7
.
6
 
=
 
1
.
4
4
0
9
1

l
o
g
 
3
2
5
0
 
=
 
3
.
5
1
1
8
8

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
p
r
a
c
t
i
c
e
 
m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
i
n
g
,
 
r
a
i
s
i
n
g
 
t
o
 
a
 
p
o
w
e
r
,

a
n
d
 
f
i
n
d
i
n
g
 
t
h
e
 
r
o
o
t
 
o
f
 
a

n
u
m
b
e
r
 
u
n
t
i
l
 
t
h
e
y
 
b
e
c
o
m
e
 
s
u
r
e
 
o
f
 
t
h
e
m
s
e
l
v
e
s
 
i
n
 
t
h
e
 
u
s
e
 
o
f
l
u
g
a
r
i
t
h
m
s
.

E
.

L
o
g
a
r
i
t
h
m
s
 
o
f
 
t
h
e
 
V
a
l
u
e
s
 
o
f
 
T
r
i
g
o
n
o
m
e
t
r
i
c
 
F
u
n
c
t
i
o
n
s

V
a
l
u
e
s
 
o
f
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
r
e
a
l
 
n
u
m
b
e
r
s

a
n
d
.
l
o
g
a
r
i
t
h
m
s
 
c
a
n
 
b
e
 
f
o
u
n
d
 
f
o
r
 
a
n
y
 
s
u
c
h
 
v
a
l
u
e
s

t
h
a
t
 
a
x
e
 
p
o
s
i
t
i
v
e
.

T
h
e
 
m
a
t
h
 
t
a
b
l
e
s
 
b
o
o
k
 
g
i
v
e
s
 
f
i
v
e
 
p
l
a
c
e
 
l
o
g
a
r
i
t
h
m
s
 
f
o
r
s
i
n
e
,
 
c
o
s
e
,
 
t
a
n
e
,
 
c
o
t
e
i
n
 
d
e
g
r
e
e
s
 
a
n
d
 
m
i
n
u
t
e
s
.

l
o
g
 
s
i
n
 
3
5
"
 
1
8
1
 
=
 
9
.
7
6
1
8
2

T
h
e
 
b
o
o
k
 
e
x
p
l
a
i
n
s
 
t
h
a
t
 
y
o
u
 
s
u
b
t
r
a
c
t
 
1
0
 
f
r
o
m
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c

o
f
 
e
l
t
c
h
 
l
o
g
a
r
i
t
h
m
.

(
9
.
7
6
1
8
2
 
-
 
1
0
)



F
.

S
o
l
v
i
n
g
 
O
b
l
i
q
u
e
 
T
r
i
a
n
g
l
e
s

1
.

L
a
w
 
o
f
 
s
i
n
e
s

2
.

L
a
w
 
o
f
 
c
o
s
i
n
e
s

3
.

L
a
w
 
o
f
 
t
a
n
g
e
n
t
s

4
.

T
a
n
g
e
n
t
 
h
a
l
f
-
a
n
g
l
e
 
l
a
w

T
h
i
s
 
c
a
n
 
b
e
 
a
n
 
o
p
t
i
o
n
a
l
 
t
o
p
i
c
.

M
a
n
y
 
o
f
 
t
h
e
 
n
e
w
 
t
r
i
g
o
n
o
m
e
t
r
y
 
t
e
x
t
b
o
O
k
s
 
s
p
e
n
d
 
l
i
t
t
l
e
 
t
i
m
e
 
o
n
 
t
h
e
 
s
o
l
u
t
i
o
n

o
f
 
o
b
l
i
q
u
e
 
t
r
i
a
n
g
l
e
s
.

T
h
e
 
t
a
n
g
e
n
t
 
h
a
l
f
 
a
n
g
l
e
 
l
a
w
 
i
s
 
o
m
i
t
t
e
d
 
c
o
m
p
l
e
t
e
l
y
 
f
r
o
m
 
s
o
m
e
 
b
o
o
k
s
.

P
r
o
b
a
b
l
y
 
t
i
m
e
 
a
n
d
 
t
h
e
 
i
n
t
e
r
e
s
t
 
o
f
 
t
h
e
 
s
t
u
d
e
n
t
s

o
f
 
t
h
e
 
b
r
i
g
h
t
e
r
 
s
t
u
d
e
n
t
s
 
w
i
l
l
 
t
h
o
r
o
u
g
h
l
y
 
e
n
j
o
y

F
i
n
d
 
t
h
e
 
d
i
s
t
a
n
c
e
 
a
n
d
 
b
e
a
r
i
n
g
 
o
f
 
P
 
f
r
o
m
 
M
 
i
f
 
a

1
6
8
0
 
y
d
s
.
 
$
 
2
7
°
5
0
'
 
E
;
 
t
h
e
n
 
4
3
0
 
y
d
s
.
 
N
 
2
1
°
3
0
'
 
E

s
h
o
u
l
d
 
d
e
t
e
r
m
i
n
e
 
w
h
e
t
h
e
r
 
t
h
e
 
t
o
p
i
c
 
i
s
 
i
n
t
r
o
d
u
c
e
d
.

S
o
m
e

w
o
r
k
i
n
g
 
s
u
r
v
e
y
i
n
g
 
a
n
d
 
n
a
v
i
g
a
t
i
o
n
s
 
p
r
o
b
l
e
m
s
.

E
x
a
m
p
l
e
:

s
u
r
v
e
y
o
r
 
g
o
e
s
 
f
r
o
m
 
M
 
t
o
 
P
 
b
y
 
t
h
e
 
i
n
d
i
c
a
t
e
d
 
p
a
t
h
.

F
i
r
s
t

T
h
e
 
s
t
u
d
e
n
t
 
c
o
u
l
d
 
u
s
e

t
h
e
 
l
a
w
 
o
f
 
t
a
n
g
e
n
t
s
 
a
n
d

t
h
e
 
l
a
w
 
o
f
 
s
i
n
e
s
 
a
n
d

c
h
e
c
k
 
b
y
 
m
e
a
s
u
r
e
m
e
n
t
.

X
I
V
.

V
e
c
t
o
r
s
 
a
n
d
 
A
i
r
 
N
a
v
i
g
a
t
i
o
n
 
-
 
O
p
t
i
o
n
a
l

A
.

I
n
t
r
o
d
u
c
t
i
o
n

A
n
s
w
e
r
l

1
4
3
7
 
y
d
s
.

A
(

S
.
4
0
°
5
7
1
E

,
4k

in
gi

'v



T
h
i
s
 
t
o
p
i
c
 
i
s
 
n
o
t
 
c
o
v
e
r
e
d
 
i
n
 
g
e
o
m
e
t
r
y
 
t
e
x
t
b
o
o
k
s

s
t
u
d
e
n
t
s
,
 
a
n
d
 
p
h
y
s
i
c
s
 
t
e
a
c
h
e
r
s
 
a
p
p
r
e
c
i
a
t
e
 
i
t
 
i
f

p
a
r
a
l
l
e
l
o
g
r
a
m
 
o
f
 
v
e
c
t
o
r
s
,
 
e
t
c
.

T
h
e
 
p
r
o
b
l
e
m
s
 
i
n

a
n
d
 
m
e
a
s
u
r
i
n
g
.

B
.

T
r
u
e
 
H
e
a
d
i
n
g
,
 
T
r
u
e
 
C
o
u
r
s
e
,
 
D
r
i
f
t

a
n
y
 
m
o
r
e
,
 
b
u
t
 
i
t
 
i
s
 
a
 
t
o
p
i
c
 
o
f
 
i
n
t
e
r
e
s
t
 
t
o
 
a
 
g
r
e
a
t
 
m
a
n
y

s
t
u
d
e
n
t
s
 
h
a
v
e
 
s
o
m
e
'
k
n
o
w
l
e
d
g
e
 
o
f
 
v
e
c
t
o
r
s
,
 
v
e
l
o
c
i
t
y
,
 
t
h
e

t
h
i
s
 
u
n
i
t
 
a
r
e
 
a
 
v
e
r
y
 
g
o
o
d
 
e
x
e
r
c
i
s
e
 
i
n
 
c
a
r
e
f
u
l
 
d
r
a
w
i
n
g

T
r
u
e
 
h
e
a
d
i
n
g
 
i
s
 
t
h
e
 
a
n
g
u
l
a
r
 
d
i
r
e
c
t
i
o
n
 
o
f
 
t
h
e
 
l
o
n
g
i
t
u
d
i
n
a
l
 
a
x
i
s
 
(
a
x
i
s
 
f
r
o
m
 
t
a
i
l
 
t
o
 
n
o
s
e
)
 
o
f
 
t
h
e
 
p
l
a
n
e
 
w
i
t
h

r
e
s
p
e
c
t
 
t
o
 
t
r
u
e
 
n
o
r
t
h
.

T
r
u
e
 
c
o
u
r
s
e
 
i
s
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
o
v
e
r
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
e
a
r
t
h
,
 
e
x
p
r
e
s
s
e
d
 
a
s
 
a
n
 
a
n
g
l
e
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
r
u
e

n
o
r
t
h
,
 
w
h
i
c
h
 
t
h
e
 
a
i
r
c
r
a
f
t
 
i
n
t
e
n
d
s
 
t
o
 
f
l
y
 
(
I
f
 
i
s
 
t
h
e
 
d
i
r
e
c
t
i
o
n
 
a
s
 
l
a
i
d
 
o
u
t
 
o
n
a
 
m
a
p
 
o
r
 
c
h
a
r
t
)

C
.

V
e
c
t
o
r

1
.

m
a
g
n
i
t
u
d
e

2
.

d
i
r
e
c
t
i
o
n

V
e
c
t
o
r
s
 
a
n
d
 
A
i
r
 
N
a
v
i
g
a
t
i
o
n

A
ve

ct
or

 m
a7

A
-b

e
a
 
q
u
a
n
t
i
t
y
 
w
h
i
c
h
 
h
a
s
 
b
o
t
h
 
m
a
g
n
i
t
u
d
e
 
a
n
d
 
d
i
r
e
c
t
i
o
n
.

I
t
 
i
s
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y

a
l
i
n
e
 
s
e
g
m
e
n
t
 
t
o

s
h
o
w
.
 
d
i
r
e
c
t
i
o
n
 
(
m
e
a
s
u
r
e
d
 
i
n
 
d
e
g
r
e
e
s
 
c
l
o
c
k
w
i
s
e
 
f
r
o
m
 
N
o
r
t
h
)
,
 
a
n
d
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
d
r
a
w
n
 
t
o

s
o
m
e
 
c
o
n
v
e
n
i
e
n
t
 
s
c
a
l
e
 
s
h
o
w
s
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
o
f
 
t
h
e
 
v
e
c
t
o
r
.

D
.

V
e
l
o
c
i
t
y

S
c
a
l
e
:

1
 
i
n
.
 
=
 
2
0
 
m
.
p
.
h
.

a
 
v
e
c
t
o
r
 
r
e
p
r
e
s
e
n
t
i
n
g

a
 
3
0
 
m
.
p
.
h
.
 
w
i
n
d
 
b
l
o
w
i
n
g

f
r
o
m
 
d
i
r
e
c
t
i
o
n
 
2
5
5
4
)
.

A
 
v
e
l
o
c
i
t
y
 
c
o
n
s
i
s
t
s
 
o
f
 
b
o
t
h
 
s
p
e
e
d
 
a
n
d
 
d
i
r
e
c
t
i
o
n
.

I
t
 
i
s
 
a
 
r
a
t
e
 
o
f
 
c
h
a
n
g
e
 
o
f
 
p
o
s
i
t
i
o
n
 
i
n

a
g
i
v
e
n
 
d
i
r
e
c
t
i
o
n
.
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T
h
e
 
f
i
g
u
r
e
 
d
i
r
e
c
t
l
y
 
a
b
o
v
e
 
i
s
 
a
 
g
r
a
p
h
i
c
a
l
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n
 
o
f
 
a
 
w
i
n
d
 
v
e
l
o
c
i
t
y
.

D
r
i
f
t
,
 
o
r
 
d
r
i
f
t
 
a
n
g
l
e
,
 
i
s
 
t
h
e
 
a
n
g
l
e
 
b
e
t
w
e
e
n
 
t
h
e
 
h
e
a
d
i
n
g
 
a
n
d
 
t
h
e
 
c
o
u
r
s
e
.

I
f
 
t
h
e
 
d
7
l
f
t
 
a
n
g
l
e
 
i
s
 
c
l
o
c
k
w
i
s
e
,

i
t
 
i
s
 
c
a
l
l
e
d
 
r
i
g
h
t
 
d
r
i
f
t
;
 
i
f
 
t
h
i
s
 
a
n
g
l
e
 
i
s
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e
,
 
i
t
 
i
s
 
c
a
l
l
e
d
 
l
e
f
t
 
d
r
i
f
t
.

E
.
 
'
A
d
d
i
t
i
o
n
 
o
f
 
V
e
c
t
o
r
s

1
.

V
e
c
t
o
r
 
s
u
m

2
.

R
e
s
u
i
t
a
n
t

T
H
>
t
r
u
e
 
h
e
a
d
i
n
g

A
(

T
C
-
o
.
t
r
u
e
 
c
o
u
r
s
e

W
h
e
n
 
a
n
 
o
b
j
e
c
t
 
i
s
 
a
c
t
e
d
 
u
p
o
n
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
 
b
y
 
t
w
o
 
f
o
r
c
e
s
 
t
h
a
t
 
a
r
e

n
o
t
 
p
a
r
a
l
l
e
l
 
o
r
 
s
k
e
w
,
 
t
h
e
 
o
b
j
e
c
t
 
m
o
v
e
s

i
n
 
a
 
d
i
r
e
c
t
i
o
n
 
d
i
f
f
e
r
e
n
t
 
f
r
o
m
 
t
h
a
t
 
o
f
 
e
i
t
h
e
r
 
f
o
r
c
e
.

T
h
i
s
 
d
i
r
e
c
t
i
o
n
 
m
a
y
 
b
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
a
 
s
i
n
g
l
e
 
f
o
r
c
e

w
h
i
c
h
 
h
a
s
 
t
h
e
 
s
a
m
e
 
e
f
f
e
c
t
 
o
n
 
t
h
e
 
o
b
j
e
c
t
 
a
s
 
d
i
d
 
t
h
e
 
t
w
o
 
f
o
r
c
e
s
 
w
o
i
k
i
n
g
 
t
o
g
e
t
h
e
r
.

T
h
i
s
 
s
i
n
g
l
e
 
f
o
r
c
e
 
i
s
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C
O
L
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E
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E
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I
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S
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h
e
 
p
u
r
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o
s
e
 
o
f
 
t
h
i
s
 
s
y
l
l
a
b
u
s
 
i
s
 
t
o
 
p
r
e
s
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n
t
 
t
o
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i
c
s

t
o
 
b
e
 
c
o
v
e
r
e
d
 
r
a
t
h
e
r

t
h
a
n
 
a
s
 
a
n
.
a
i
d
 
t
o
 
t
e
a
c
h
i
n
g
,
 
a
l
t
h
o
u
g
h
s
o
m
e
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u
g
g
e
s
t
i
o
n
s
 
a
n
d
 
c
o
m
m
e
n
t
s
 
a
r
e
 
m
a
d
e
.

W
i
t
h
 
r
e
o
r
g
a
n
i
z
a
t
i
o
n
 
w
i
t
h
i
n
 
t
h
e
 
m
a
t
h
e
m
a
t
i
c
s
 
d
e
p
a
r
t
m
e
n
t
,

t
h
e
r
e
 
i
s
 
c
o
n
f
u
s
i
o
n

a
s
 
t
o
 
w
h
a
t
 
s
h
o
u
l
d
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
f
o
u
r
t
h
 
y
e
a
r
 
o
f
 
h
i
g
h
 
s
c
h
o
o
l
 
m
a
t
h
e
m
a
t
i
c
s
.

I
t
 
i
s
 
t
h
e
 
h
o
p
e
 
o
f
 
t
h
i
s
 
c
o
m
m
i
t
t
e
e
 
t
h
a
t
 
t
h
e
 
t
o
p
i
c
s
 
p
r
e
s
e
n
t
e
d
 
h
e
r
e

w
i
l
l
 
p
r
e
-

p
a
r
e
 
t
h
e
 
s
t
u
d
e
n
t
 
t
o
 
e
n
t
e
r
 
c
a
l
c
u
l
u
s
 
a
n
d
 
w
i
l
l
 
a
l
s
o
 
s
e
r
v
e
 
a
s
 
a
 
t
e
r
m
i
n
a
l
c
o
u
r
s
e
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o
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o
t
h
e
r
 
s
t
u
d
e
n
t
s
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I
.

V
e
c
t
o
r
 
Q
u
a
n
t
i
t
i
e
s

A
.

D
e
f
i
n
i
t
i
o
n
 
a
n
d

s
y
m
b
o
l
 
f
o
r
 
v
e
c
t
o
r
s

B
.

E
q
u
i
v
a
l
e
n
t
 
v
e
c
t
o
r
s

C
.

A
d
d
i
n
g
 
V
e
c
t
o
r
s

A
N
A
L
Y
T
I
C
.
T
R
I
G
O
N
O
M
E
T
k
Y

E
x
p
l
a
i
n
 
t
h
a
t
 
a
 
q
u
a
n
t
i
t
y
 
t
h
a
t
 
i
n
v
o
l
v
e
s
 
b
o
t
h
 
m
a
g
n
i
t
u
d
e
 
(
t
h
e
 
p
r
o
-

p
e
r
t
y
 
o
f
 
h
a
v
i
n
g
 
s
i
z
e
)
 
a
n
d
 
d
i
r
e
c
t
i
o
n
 
i
s
 
s
a
i
d
 
t
o
 
b
e
 
a
 
v
e
c
t
o
r

q
u
a
n
t
i
t
y
.

F
o
r
c
e
,
 
d
i
s
p
l
a
c
e
m
e
n
t
,
 
v
e
l
o
c
i
t
y
,
 
a
n
d
 
a
c
c
e
l
e
r
a
t
i
o
n
 
a
r
e

v
e
c
t
o
r
 
q
u
a
n
t
i
t
i
e
s
.

A
 
d
i
r
e
c
t
e
d
 
l
i
n
e
 
s
e
g
m
e
n
t

-A
I
i
s
 
o
f
t
e
n
 
u
s
e
d
 
t
o
 
r
e
p
r
e
s
e
n
t
 
a
 
v
e
c
t
o
r
.

W
e
 
m
a
y
 
n
a
m
e
 
a
 
v
e
c
t
o
r
 
b
y
 
f
i
r
s
t
 
n
a
m
i
n
g
 
i
t
s
 
i
n
i
t
i
a
l
 
p
o
i
n
t
 
a
n
d
 
t
h
e
n

n
a
m
i
n
g
 
i
t
s
 
t
e
r
m
i
n
a
l
 
p
o
i
n
t
.

A
 
t
w
o
-
d
i
m
e
n
s
i
o
n
a
l
 
v
e
c
t
o
r
 
i
s
 
a
n

o
r
d
e
r
e
d
 
p
a
i
r
 
(
x
,
y
)
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s
.

D
e
m
o
n
s
t
r
a
t
e
 
t
h
a
t
 
W
g
 
a
n
d
d
r
a
r
e

e
q
u
i
v
a
l
e
n
t
 
v
e
c
t
o
r
s
 
s
i
n
c
e
 
t
h
e
y

h
a
v
e
 
=
 
l
e
n
g
t
h
k
 
a
n
d
 
t
h
e
 
s
a
m
e

d
i
r
e
c
t
i
o
n
.
E
P
 
i
s
,
n
o
t
 
e
q
u
i
v
a
l
e
n
t

t
o
 
e
i
t
h
e
r
 
A
B
 
o
r
 
C
D
 
s
i
n
c
e
,
 
a
l
-

t
h
o
u
g
h
 
i
t
 
a
p
p
e
a
r
s
 
t
o
 
h
a
v
e
 
t
h
e

s
a
m
e
 
l
e
n
g
t
h
,
 
i
t
 
i
s
 
n
o
t
 
h
e
a
d
i
n
g

i
n
 
t
h
e
 
s
a
m
e
 
d
i
r
e
c
t
i
o
n
.

W
e
 
m
a
y

s
a
y
t
h
a
t
j
g

"a
l
a
n
d

-E
-P

 A
-
A
l
 
a
n
d

-E
l

_
I
h
e
 
s
e
n
l
e
 
o
f
 
t
h
e

v
e
c
t
o
r
 
E
r
 
i
s
_
I
h
e
 
o
p
p
o
s
i
t
e
 
o
f
 
t
h
e
 
s
e
n
s
e
 
o
f
 
A
B
 
a
n
d
 
.
t
1
)
.

T
o
 
i
n
d
i
c
a
t
e

t
h
a
t

-A
t
(
o
.
I
L
C
D
)
 
h
a
v
e
 
t
h
e
 
s
a
m
e
 
l
e
n
g
t
h
 
b
u
t
 
o
p
p
o
s
i
t
e
 
d
i
r
e
c
t
i
o
n
s
 
w
e

m
a
y
 
w
r
i
t
e
 
A
B
 
=

T
o
 
a
d
d
 
a
n
y
 
t
w
o
 
v
e
c
t
o
r
s

w
a

a
n
d
 
'
E
t
,

f
i
r
s
t
 
t
h
r
o
u
g
h
 
t
h
e
 
t
e
r
m
i
n
a
l
 
p
2
/
n
t

o
f
 
7
i
g
 
d
r
a
w
_
g
 
e
q
u
i
v
a
l
e
n
t
 
t
o
 
C
D
.

T
h
e
n
 
d
r
a
w
 
A
E
 
1
0
 
c
o
n
s
i
d
e
r
 
i
t
 
a
s

t
h
e
 
s
u
m

ra

1
g



v

D
.

S
u
b
t
r
a
c
t
i
n
g

T
h
i
s
 
i
s
 
s
o
m
e
t
i
m
e
s
 
c
a
l
l
e
d
 
t
h
e
 
p
a
r
a
l
l
e
l
o
g
r
a
m
 
l
a
w
 
o
f
 
v
e
c
t
o
r
s
,
 
M
a
n
y

V
e
c
t
o
r
 
Q
u
a
n
t
i
t
i
e
s
 
i
n
 
P
h
y
s
i
c
s
 
o
b
e
y
 
t
h
i
s
 
l
a
w
.

W
h
e
n
 
a
n
 
o
b
j
e
c
t
 
i
s
 
a
c
t
e
d
 
u
p
o
n
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
 
b
y
 
t
w
o
 
f
o
r
c
e
s

t
h
a
t
 
a
r
e
 
n
o
t
 
p
a
r
a
l
l
e
l
,
 
t
h
e
 
o
b
j
e
c
t
 
m
o
v
e
s
 
i
n
 
a
 
d
i
r
e
c
t
i
o
n
 
d
i
f
f
e
r
e
n
t

f
r
o
m
 
e
i
t
h
e
r
 
f
o
r
c
e
.

T
h
i
s
 
d
i
r
e
c
t
i
o
n
 
m
a
y
 
b
e
 
r
e
p
r
e
s
e
n
t
e
d
 
b
y
 
a

s
i
n
g
l
e
 
v
e
c
t
o
r
 
t
h
a
t
 
s
h
o
w
s
 
a
 
s
i
n
g
l
e
 
f
o
r
c
e
 
w
h
i
c
h
 
h
a
s
 
t
h
e
 
s
a
m
e
 
e
f
f
e
c
t

u
p
o
n
 
t
h
e
 
o
b
j
e
c
t
 
a
s
 
d
i
d
 
t
h
e
 
t
w
o
 
f
o
r
c
e
s
w
o
r
k
i
n
g
 
t
o
g
e
t
h
e
r
.

T
h
i
s

s
i
n
g
l
e
 
f
o
r
c
e
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
r
e
s
u
l
t
a
n
t
 
o
f
 
e
h
e
 
t
w
o
 
f
o
r
c
e
s
;
 
t
h
e

s
i
n
g
l
e
 
v
e
c
t
o
r
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
v
e
c
t
o
r
 
s
u
m
 
o
f
 
t
h
e
 
t
w
o
 
v
e
c
t
o
r
s
 
r
e
p
r
e
-

s
e
n
t
i
n
g
 
t
h
e
 
o
r
i
g
i
n
a
l
 
f
o
r
c
e
s
.

`
s
.

R
es

ul
ta

nt

D
e
m
o
n
s
t
r
a
t
e
:

a
I
m
b
t
r
a
2
t
i
o
n
 
i
s
 
t
h
e
 
i
n
v
e
r
k
e
 
o
p
e
r
a
t
i
o
n
 
o
f
 
a
d
d
i
t
i
o
n
.

T
h
u
s
 
i
f

-
-
A
8

=
-
A
t
 
t
h
e
n
 
-
A
t
-

=
 
B
C
 
a
n
d

-
A
t
-

=
 
A
B

T
o
 
i
l
l
u
s
t
r
a
t
e
:

T
o
 
f
i
n
d
 
A
 
-

I
3
t
.

-
T
O

=
-

=
+

I
-
3
g

2



=

E
.

O
p
e
r
a
t
i
o
n
s
 
w
i
t
h

E
x
p
l
a
i
n
 
a
n
d
 
g
i
v
e
 
a
n
 
e
x
a
m
p
l
e
:

v
e
c
t
o
r
s

T
h
e
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
 
o
f
 
a
 
r
e
a
l
 
n
u
m
b
e
r
 
a
n
d
 
a
 
v
e
c
t
o
r
 
i
s
 
c
a
l
l
e
d

s
c
a
l
a
r
 
m
u
l
t
i
p
l
i
c
a
t
i
o
n
.

T
h
e
 
n
u
M
b
e
r
 
b
y
 
w
h
i
c
h
 
y
o
u
 
m
u
l
t
i
p
l
y
 
i
s

c
a
l
l
e
d
 
a
 
s
c
a
l
a
r
.

M
h
l
t
i
p
l
y
i
n
g
 
(
o
r
 
d
i
v
i
d
i
n
g
)
 
a
 
v
e
c
t
o
r
 
b
y
 
s
c
a
l
a
r

m
e
a
n
s
 
m
u
l
t
i
p
l
y
i
n
g
 
(
o
r
 
d
i
v
i
d
i
n
g
)
 
t
h
e
 
m
a
g
n
i
t
u
d
e
 
b
y
 
t
h
e
 
a
b
s
o
l
u
t
e

v
a
l
u
e
.

T
h
e
 
s
c
a
l
a
r
 
p
r
o
d
u
c
t
 
(
i
n
n
e
r
 
p
r
o
d
u
c
t
 
a
n
d
 
d
o
t
 
p
r
o
d
u
c
t
)

V
i

v
2
 
=
 
X
i
 
X
2
 
+
 
Y
i
 
Y
2

I
f

=
 
3
1
 
-
 
.
2
j
 
a
n
d
 
V
2
 
=
 
S
i
 
-
 
2
3

V
r
V
2
 
=
 
(
3
)
5
 
)
 
+
 
(
-
2
)
(
-
2
)
 
=
 
1
5
 
+
 
4

1
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U
.
 
T
r
i
g
o
n
o
m
e
t
r
i
c
 
F
u
n
c
t
i
o
n
s
 
o
f

A
n
g
l
e
s

A
.

S
t
a
n
d
a
r
d
 
p
o
s
i
t
i
o
n
 
o
f

a
n
g
l
e
s
 
a
n
d
 
s
i
z
e
 
o
f
 
a
n
g
l
e
s

B
.

R
e
l
a
t
i
o
n
s
,
 
f
u
n
c
t
i
o
n
s

d
o
m
a
i
n
s
,
 
r
a
n
g
e
s

T
o
 
e
x
p
l
a
i
n
 
t
h
i
s
 
u
n
i
t
,
 
i
n
t
r
o
d
u
c
e
 
t
h
e
 
u
n
i
t
 
c
i
r
c
l
e
,
 
p
l
a
c
e
 
t
h
e

a
n
g
l
e
 
i
n
 
s
t
a
n
d
a
r
d
 
p
o
s
i
t
i
o
n
 
(
t
h
e
 
v
e
r
t
e
x
 
a
t
 
t
h
e
 
o
r
i
g
i
n
 
o
f
 
a
 
r
e
c
-

t
a
n
g
u
l
a
r
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
a
n
d
 
i
t
s
 
i
n
i
t
i
a
l
 
s
i
d
e
 
o
n
 
t
h
e
 
p
o
s
i
t
i
v
e

e
n
d
 
o
f
 
t
h
e
 
x
-
a
x
i
s
.

A
n
 
a
n
g
l
e
 
f
r
o
m
 
0
0

-
9
0
0
 
i
s
 
i
n
 
t
i
l
e
 
f
i
r
s
t
 
Q
u
a
a
r
a
n
i
,
 
g
O
°

-
1
8
0
°
 
i
n

t
h
e
 
s
e
c
o
n
d
,
 
1
8
0
°
 
-
 
2
7
0
°
 
i
n
 
t
h
e
 
t
h
i
r
d
,
 
a
n
d
 
2
7
0
0
 
-
 
3
6
0
°
 
i
n
 
t
h
e

f
o
u
r
t
h
.

E
x
p
l
a
i
n
 
r
e
l
a
t
i
o
n
s
 
a
s
 
a
 
s
e
t
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
,
 
t
h
e
 
s
e
t
 
o
f
 
f
i
r
s
t

m
e
m
b
e
r
s
 
k
n
o
w
n
 
a
s
 
t
h
e
 
d
o
m
a
i
n
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
,
 
a
n
d
 
t
h
e
 
s
e
t
 
o
f

s
e
c
o
n
d
 
m
e
m
b
e
r
s
 
k
n
o
w
n
 
a
s
 
t
h
e
 
r
p
m
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
.

I
f
 
f
o
r
 
e
a
c
h
 
m
e
m
b
e
r
 
o
f
 
t
h
e
 
d
o
m
a
i
n
 
o
f
 
a
 
r
e
l
a
t
i
o
n
 
t
h
e
r
e
 
i
s
 
e
x
a
c
t
l
y

o
n
e
 
m
e
M
b
e
r
 
o
f
 
t
h
e
 
r
a
n
g
e
 
o
f
 
t
h
e
 
r
e
l
a
t
i
o
n
,
 
t
h
e
 
r
e
l
a
t
i
o
n
 
i
s
 
a

f
u
n
c
t
i
o
n
.

F
o
r
 
e
a
c
h
 
x
 
v
a
l
u
e
 
i
n
 
a
n
 
o
r
d
e
r
e
d
 
p
a
i
r
,
 
t
h
e
r
e
 
i
s
 
e
x
a
c
t
l
y

o
n
e
 
v
a
l
u
e
 
o
f
 
y
.
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.

V
a
l
u
e
s
 
o
f
 
f
u
n
c
t
i
o
n
s

D
i
s
c
u
s
s
:
:

A
s
 
a
 
p
o
i
n
t
 
P
 
m
o
v
e
s

f
r
o
m
 
0
0

-
3
6
0
0
,
 
n
o
t
i
c
e

w
h
a
t
 
h
a
p
p
e
n
s
 
t
o
 
S
i
n
 
0
,

C
o
s
 
0
,
 
a
n
d
 
t
a
n
 
0

A
s
 
S
i
n
 
0
 
i
n
c
r
e
a
s
e
s
 
f
r
o
m
 
0
 
t
o
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-
c
o
m
p
o
n
e
n
t

o
f
 
o
n
e
 
f
r
o
m
 
t
h
e
 
y
-
c
o
m
p
o
n
e
n
t
 
o
f
 
t
h
e
 
o
t
h
e
r
.

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
k
n
o
w
 
h
o
w
 
t
o
 
c
h
a
n
g
e
x
 
+
 
y
i
 
t
o
 
i
t
s
 
p
o
l
a
r
 
f
o
r
m
.

E
x
a
m
p
l
e
:

x
 
=
 
r
 
C
o
s
 
0

y
 
=
 
r
 
S
i
n
 
0

S
u
b
s
t
i
t
u
t
i
n
g
 
t
h
e
s
e
 
v
a
l
u
e
s
 
i
n
x
 
+
 
y
i

r
 
C
o
s
 
0
 
+
 
r
i
 
S
i
n
 
0
 
=
 
r
 
(
C
o
s
 
0
 
+
 
i
 
S
i
n
 
0
)

r
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
m
o
d
u
l
u
s
 
a
n
d
 
0
 
t
h
e
 
a
r
g
u
m
e
n
t
 
(
s
o
m
e
t
i
m
e
s
 
c
a
l
l
e
d

a
m
p
l
i
t
u
d
e

r
 
(
C
o
s
 
0
 
+
 
i
 
S
i
n
 
0
)
 
=
 
r
 
C
i
s
 
O
.

T
h
e
 
w
o
r
d
 
"
C
i
s
"
 
m
e
a
n
s

C
o
s
i
n
e
,
 
i
 
s
i
n
e
.

E
x
a
m
p
l
e
:

E
x
p
r
e
s
s
 
-
5

2
i
 
i
n
 
p
o
l
a
r
 
f
o
r
m

x
 
=
 
-
5
,
 
y
 
=
 
2

r
=
V
4
x
2

+
 
y
2

=
V
r
i
T

=
 
E
4
3
8

t
a
n
 
0
 
=

=
 
.
4
 
=
1
5
S
°
 
1
0
'

-
5

r
 
c
i
s
 
0
 
=
 
5
.
3
8
 
c
i
s
 
1
5
0
0
 
1
0
'

S
t
u
d
e
n
t
s
 
d
h
o
u
l
d
 
h
a
v
e

a
 
s
u
f
f
i
c
i
e
n
t
 
n
u
m
b
e
r
 
o
f
 
p
r
o
b
l
e
m
s
 
t
o
 
b
e
c
o
m
e

e
f
f
i
c
i
e
n
t
.
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F
.

P
r
o
d
u
c
t
 
o
f
 
t
w
o
 
c
o
m
p
l
e
x

n
u
m
b
e
r
s
 
i
n
 
p
o
l
a
r
 
f
o
r
m

E
x
p
l
a
i
n
 
t
h
e
 
t
h
e
o
r
e
m
 
"
T
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
w
o
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
s
 
i
s
 
a

c
o
m
p
l
e
x
 
n
u
m
b
e
r
 
w
h
o
s
e
 
m
o
d
u
l
u
s
 
i
s
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
 
t
h
e
 
m
o
d
u
l
i
 
a
n
d

w
h
o
s
e
 
a
m
p
l
i
t
u
d
e
 
o
r
 
a
r
g
u
m
e
n
t
 
i
s
 
t
h
e
 
s
u
m
 
o
f
 
t
h
e
 
a
r
g
u
m
e
a
t
 
o
r

a
m
p
l
i
t
u
d
e
s
 
o
f
 
t
h
e
 
g
i
v
e
n
 
c
o
m
p
l
e
x
 
n
u
m
b
e
r
.
"

x 1
=
 
r
1

(
C
o
s
 
0
1

+
 
i
 
S
i
n
 
C
1
)

x
2

r
2
 
(
C
o
s
 
l
a
+
 
I
 
S
i
n
0
2
)

X
1
 
X
i
 
=
 
r
i
 
r
2

[
C
o
s

0
1
 
C
o
s
 
0
2
 
-
 
S
i
n
 
0
1
 
S
i
n
 
0
2
)
 
+

i
 
(
S
i
n
 
0
1
 
C
o
s
 
0
2
 
+
 
C
o
s
 
0
1
 
S
i
n
 
O
d
i
 
=

r
/
 
r
2

[
C
o
s

(
0
1
 
+
 
0
2
)
 
+
 
i
 
S
i
n
 
(
0
1
 
+

0
2
)
.
]
o
r

x
l
 
x
2
 
=
r
1
r
2

C
i
s
 
(
0
 
+
 
0
2
)
1

E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
p
r
o
d
u
c
t
 
o
f
2
V
r
i
+

2
1
 
a
n
d
 
-
3
 
+
 
3
1

C
h
a
n
g
e
2
/
3
"
-
+
 
2
i
 
t
o
 
p
o
l
a
r
 
f
a
r
m

r
1

:
=
V
:
i
7
;
7
7
;
=
 
4
 
a
n
d
 
0
1
 
=
 
a
r
e
t
a
n
h
-

=
3
0
°

T
h
e
n
2
1
1
+
 
2
1

=
 
4
 
c
i
s

3
0
0

C
h
a
n
g
e
 
-
3
 
+
 
3
1
 
t
o
 
p
o
l
a
r
 
f
o
r
m

r
2

3
N
/
2
-
a
n
d
0
2
 
a
r
c
 
t
a
n
 
(
-
1
)
 
=
1
3
5
°
o
r

3
V
i
c
i
s
 
1
3
5
°

(
2
4
-
+
 
2
1
)
 
(
-
3
 
+
 
3
1
)

=
 
r
1
r
2

c
i
s
 
(
0
1
 
+
 
0
2
)
 
=

1
2
"
F
e
l
s
 
1
6
5
°
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V
.

F
u
n
d
a
m
e
n
t
a
l
 
R
e
l
a
t
i
o
n
s

A
.

R
e
c
i
p
r
o
c
a
l
 
q
u
o
t
i
e
n
t
s

p
y
t
h
a
g
o
r
e
a
n

B
.

P
r
o
v
i
n
g
 
i
d
e
n
t
i
t
i
e
s

T
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
m
e
m
o
r
i
z
i
n
g
 
t
h
e
s
e
 
r
e
l
a
t
i
o
n
s
 
s
h
o
u
l
d
 
b
e
 
s
t
r
e
s
s
e
d
.

(
I
n
 
s
o
m
e
 
t
e
x
t
b
o
o
k
s
 
t
h
e
s
e
 
a
r
e
 
,
I
a
l
l
e
d
 
f
u
n
d
a
m
e
n
t
a
l
 
i
d
e
n
t
i
t
i
e
s
.
)

P
r
a
c
t
i
c
e
 
i
n
 
s
i
m
p
l
i
f
i
c
a
t
i
o
n
 
o
f
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
e
v
r
e
s
s
i
o
n
s
 
s
h
o
u
l
d

b
e
 
e
x
t
e
n
s
i
v
e
.

E
x
a
m
p
l
e
s
:

S
i
m
p
l
i
f
y
 
C
o
s
 
0
 
t
a
n
 
0

R
e
s
t
r
i
c
t
i
o
n
s
 
(
0
 
n
o
t
 
a
n
 
o
d
d

m
u
l
t
i
p
l
e
 
o
f
 
9
0
e
)

1.
C

O
S
0
 
t
a
n
 
9

- 
C

O
S

S
i
n

C
O

S
0

2
:

S
i
n
 
0

T
a
n
 
0

571i
i

S
i
n
 
0

S
i
n
 
0

C
o
s
O

S
i
n
 
a

C
o
s
 
4 aJ

ci
04

4.
11

1
,
.

VA
C
o
s
 
0

S
i
n
 
0

C
o
s
 
0

S
i
n
 
0

C
o
s

1
)
,

11
11

.1
04

01
~

C
o
s
 
0

S
u
g
g
e
s
t
 
t
h
a
t
 
t
h
e
 
m
o
r
e
 
c
o
m
p
l
i
c
a
t
e
d
 
m
e
m
b
e
r
 
b
e
 
t
r
a
n
s
f
o
r
m
e
d
 
s
o

t
h
a
t
 
i
t
 
r
e
d
u
c
e
s
 
t
o
 
t
h
e
 
s
i
m
p
l
e
r
 
m
e
m
b
e
r
.

If
 n

o
o
t
h
e
r
 
a
t
t
a
c
k
 
i
s

i
n
d
i
c
a
t
e
d
,
 
e
x
p
r
e
s
s
 
a
l
l
 
f
u
n
c
t
i
o
n
s
 
i
n
 
t
e
r
m
s
 
o
f
 
s
i
n
e
 
a
n
d
 
c
o
s
i
n
e
.

S
t
u
d
e
n
t
s
 
b
e
c
o
m
e
 
v
e
r
y
 
i
n
v
o
l
v
e
d
 
i
f
 
t
h
e
y
 
i
n
t
r
o
d
u
c
e
 
r
a
d
i
c
a
l
s
 
i
n

t
h
e
s
e
 
p
r
o
b
l
e
m
s
.

S
t
a
y
 
a
w
a
y
 
f
r
o
m
 
i
n
d
e
t
e
r
m
i
n
a
t
e
 
f
o
r
m
s
.

E
x
a
m
p
l
e
 
1
:

C
o
s
 
0
 
+
 
S
i
n
 
0

C
o
s
 
0
 
+
 
S
i
n
 
0

C
o
s
 
0
 
+
 
S
i
n
 
C

C
o
s
 
0
 
+
 
S
i
n
 
0

1
 
+
 
T
a
n
 
4

4
S
i
n
 
0

C
o
s
 
0

C
o
s

+
 s

in
O
.

C
o
s

=
 
C
o
s
 
0

T
h
e
 
c
o
m
p
l
e
t
e
 
s
o
l
u
t
i
o
n
 
s
h
o
u
l
d
 
a
p
p
e
a
r
 
w
i
t
h
o
u
t
 
e
x
p
l
a
n
a
t
i
o
n
.
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C
.

S
o
l
v
i
n
g
 
e
q
u
a
t
i
o
n
s

E
x
a
m
p
l
e
 
2
:

(
t
a
n
1
0
 
+
 
C
o
t
 
0
)
 
(
S
e
c
 
0
 
-
 
C
o
s
 
0
)
 
=
 
S
e
c
 
0
 
T
a
n
 
0

(
t
a
n
 
0
+
C
o
t
 
0
)
 
(
S
e
c
 
0
 
-
 
C
o
s
 
0
)

S
t
e
p
 
1

9
2
2
1
)
/

1
S
t
e
p
 
2

V
o
s
 
p

"
 
*
S
i
n
p
 
c
o
w
r
y

-
 
C
o
s
0
)

i
s
i
n
2

C
t
o
s
.
2

-
.
.
.
/
9
.
2
i
) S
t
e
p
 
3

I
.
 
C
o
s
 
p
 
s
d
n
 
p
 
A

c
o
s
 
p

2
-

e
e
-
a
l
t
h
-
-
1
.)
%
0

S
t
e
p
 
4

S
t
e
p
 
5

_
S
i
n

S
i
n
Ø

1
o
S

t
u
r
f

S
t
e
p
 
6

C
C
o
S

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
e
x
t
e
n
s
i
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
s
o
l
v
i
n
g
 
t
r
i
g
o
n
o
m
e
t
r
i
c

e
q
u
a
t
i
o
n
s
 
s
u
c
h
 
a
s
:

t
a
n
2
0
 
+
 
3
 
=
 
3
 
s
e
c

f
o
r
 
0
1
-
0
4
3
6
0
0

S
o
l
u
t
i
o
n

t
a
n
2

0
 
+
 
3
 
=
 
3
 
s
e
c
 
0

S
e
c
2
0
 
-
 
1
 
+
 
3
 
=
 
3
 
s
e
c
 
0

S
e
c
2
 
0
.
 
3
 
S
e
c
 
0
 
+
 
2
 
=
 
0

(
S
e
c
 
0
 
-
 
2
)
 
(
S
e
c
 
0
 
-
 
1
)
 
=
 
0
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V
I
.

F
u
n
c
t
i
o
n
s
 
o
f
 
T
W
o
 
A
n
g
l
e
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
w
r
i
t
e
 
a
l
l
 
o
f
 
t
h
e
s
e
 
f
o
r
m
u
l
a
s
 
(
A
-
F
)
 
o
n
 
a
 
c
a
r
d
 
(
3
"
 
x
 
5
1
)
 
a
n
d
 
m
e
m
o
r
i
z
e
 
t
h
e
m

a
s

s
o
o
n
 
a
s
 
p
o
s
s
i
b
l
e
.

A
.

T
h
e
 
C
o
s
i
n
e
 
o
f
 
t
h
e
 
s
u
m
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
A
n
g
l
e
s

B
.

T
h
e
 
S
i
n
e
 
o
f
 
t
h
e
 
s
u
m
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
A
n
g
l
e
s

A
 
s
u
f
f
i
c
i
e
n
t
 
n
u
r
l
i
b
e
r
 
o
f
 
p
r
o
b
l
e
m
s
 
s
h
o
u
l
d
 
b
e
 
g
t
v
e
n
 
s
o
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
b
e
c
o
m
e
s
 
e
f
f
i
c
i
e
n
t

i
n
 
t
h
e
 
u
s
e
 
o
f
 
t
h
e
s
e
 
f
o
r
m
u
l
a
s

C
.

T
h
e
 
t
a
n
g
e
n
t
 
o
f
 
t
h
e
 
s
u
m
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
 
o
f
 
t
w
o
 
A
n
g
l
e
s

A
n
y
 
t
r
i
g
o
n
o
m
e
t
r
y
 
b
o
o
k
 
e
x
p
l
a
i
n
s
 
a
n
d
 
i
l
l
u
s
t
r
a
t
e
s
 
s
u
f
f
i
c
i
e
n
t
l
y
 
w
e
l
l
.

D
.

F
u
n
c
t
i
o
n
s
 
o
f
 
d
o
u
b
l
e
 
A
n
g
l
e
s

T
h
e
s
e
 
t
o
p
i
c
s
 
a
r
e
 
l
i
s
t
e
d
 
h
e
r
e
 
b
e
c
a
u
s
e
 
t
h
e
y
 
s
h
o
u
l
d
 
b
e
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
c
o
u
r
s
e
.

E
.

F
u
n
c
t
i
o
n
s
 
o
f
 
H
a
l
f
 
A
n
g
l
e
s

I
n
 
s
o
m
e
 
s
c
h
o
o
l
s
 
a
 
t
r
i
g
o
n
o
m
e
t
r
y
 
t
e
x
t
b
o
o
k
 
i
s
 
n
o
t
 
u
s
e
d
 
a
n
d
 
s
o
m
e
 
o
f
 
t
h
e
s
e
 
t
o
p
i
c
s
 
a
r
e
 
o
m
i
t
t
e
d
.

F
.

S
u
m
 
a
n
d
 
d
i
f
f
e
r
e
n
c
e
 
o
f
.
 
t
w
o
 
S
i
n
e
s
 
o
r
 
t
w
o
 
C
o
s
i
n
e
s

P
e
r
h
a
p
s
 
h
e
r
e
 
w
o
u
l
d
 
b
e
 
a
 
g
o
o
d
 
t
i
m
e
 
t
o
 
h
a
v
e
 
s
t
u
d
e
n
t
s
 
d
e
v
e
l
o
p
 
t
h
e
 
r
e
d
u
c
t
i
o
n
 
f
o
r
m
u
l
a
s
.

V
I
I
.

C
i
r
c
u
l
a
r
 
P
u
n
c
t
i
o
n
s

-
 
D
e
f
i
n
i
t
i
o
n

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
b
e
 
a
d
e
p
t
 
a
t
 
c
h
a
n
g
i
n
g
 
d
e
g
r
e
e
s
 
t
o
 
r
a
d
i
a
n
s
 
a
n
d
 
r
a
d
i
a
n
s
 
t
o
 
d
e
g
r
e
e
s
.

1
 
r
a
d
i
a
n

=
1
8
0

=
5
7
*

1
7
'
 
4
5
"

1
 
d
e
g
r
e
e

=
r
a
d
i
a
n

=
.
0
1
7
4
5
 
r
a
d
i
a
n

1
8
0
0

1
8

.
f
f
 
r
a
d
i
a
n
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=
1
8
0
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M
e
n
t
i
o
n
 
t
h
a
t
 
t
h
e
 
p
o
s
i
t
i
v
e
 
h
a
l
f
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
l
i
n
e
 
i
s
 
w
r
a
p
p
e
d
 
c
o
u
n
t
e
r
c
l
o
c
k
w
i
s
e
 
a
r
o
u
n
d
 
t
h
e

c
i
r
c
l
e
.

R
.

C
o
m
p
a
r
i
s
o
n
 
o
f
 
f
u
n
c
t
i
o
n
s
 
o
f
 
r
e
a
l
 
n
u
M
b
e
r
s
 
a
n
d
 
f
u
n
c
t
i
o
n
s
 
o
f
 
A
n
g
l
e
s

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
c
o
n
s
i
d
e
r
 
t
h
e
 
t
r
i
g
o
n
o
m
e
t
r
i
c
 
f
u
n
c
t
i
o
n
s
 
a
s
 
s
e
t
s
 
o
f
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
(
n
,
 
C
o
s
 
n
)

a
n
d
 
(
n
,
 
S
i
n
 
n
)
 
e
t
c
.

W
h
e
r
e
 
t
h
e
 
d
o
m
a
i
n
s
 
a
r
e
 
s
e
t
s
 
o
f
 
a
n
g
l
e
s
,
 
t
h
e
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
a
r
e
 
(
0
,
 
C
o
s
 
0
)

a
n
d
 
(
0
,
 
S
i
n
 
0
)
 
e
t
c
.

(
I
n
 
s
o
m
e
 
t
e
x
t
s
,
 
t
h
e
 
b
a
s
i
c
 
i
d
e
a
 
o
f
 
a
 
f
u
n
c
t
i
o
n
 
i
s
 
t
h
e
 
r
u
l
e
9
 
n
o
t
 
t
h
e

o
r
d
e
r
e
d
 
p
a
i
r
.
)

C
.

G
r
a
p
h
s
 
o
f
 
S
i
n
e
 
a
n
d
 
C
o
s
i
n
e
 
f
u
n
c
t
i
o
n
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
s
u
f
f
i
c
i
e
n
t
 
p
r
a
c
t
i
c
e
 
i
n
 
g
r
a
p
h
i
n
g
 
s
o
 
t
h
a
t
 
t
h
e
y
 
b
e
c
o
m
e
 
v
e
r
y
 
f
a
m
i
l
i
a
r

w
i
t
h
 
r
e
l
a
t
i
n
g
 
t
h
e
 
c
u
r
v
e
 
t
o
 
t
h
e
 
u
n
i
t
 
c
i
r
c
l
e
.



I
t
 
i
s
 
s
u
g
g
e
s
t
e
d
 
t
h
a
t
 
S
i
n
 
0
 
a
n
d
 
C
o
s

0
 
b
e
 
g
r
a
p
h
e
d
 
o
n
 
a
 
s
i
n
g
l
e
 
a
x
i
s
 
t
o
 
p
o
i
n
t
 
o
u
t
t
h
a
t
 
a
s

S
i
n
 
0
 
i
n
c
r
e
a
s
e
s
,
 
C
o
s
 
0
 
d
e
c
r
e
a
s
e
s
,

a
n
d
 
t
h
a
t
 
i
f
 
t
h
e
 
c
i
r
c
l
e
 
w
e
r
e
 
r
o
t
a
t
e
d
 
t
h
r
o
u
g
h

9
0
0
,
 
t
h
e

C
o
s
 
0
 
w
o
u
l
d
 
r
e
s
u
l
t
.

T
h
e
 
g
r
a
p
h
 
c
o
u
l
d
 
a
l
s
o
 
b
e
 
u
s
e
d
 
e
s
 
a
 
r
e
f
e
r
e
n
c
e
 
t
o

s
h
o
w
r
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p

b
e
t
w
e
e
n
 
t
h
e
 
v
a
l
u
e
s
 
o
f
 
S
i
n
 
0
 
a
n
d
 
C
o
s
 
O
.

(
T
h
e
 
S
i
n
 
3
0
°
 
=
 
C
o
s
 
6
0
°
)

D
.

G
r
a
p
h
s
 
o
f
 
o
t
h
e
r
 
f
u
n
c
t
i
o
n
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
g
r
a
p
h
 
t
h
e
 
r
e
c
i
p
r
o
c
a
l

r
e
l
a
t
i
o
n
s
 
o
n
 
o
n
e
 
a
x
i
s
 
t
o
 
s
h
o
w
 
t
h
e
 
r
e
l
a
t
i
o
n
s
h
i
p
b
e
t
w
e
e
n

C
o
s
 
9
 
a
n
d
 
l
e
c
 
9
;
 
t
a
n
 
0
 
a
n
d
 
C
o
t
 
0
,
 
e
t
c
.

A
 
s
i
n
g
l
e
 
g
r
a
p
h
 
s
h
o
w
i
n
g
 
y
 
=
 
S
i
n
 
x
,
 
y
 
=

S
i
n
 
2
x
,
 
y
 
=
 
S
i
n
 
k
x
 
w
i
l
l
 
i
l
l
u
s
t
r
a
t
e
 
p
e
r
i
o
d
s

o
f
 
t
h
e

f
u
n
c
t
i
o
n
,
 
a
n
d
 
a
 
s
i
n
g
l
e
 
g
r
a
p
h
 
s
h
o
w
i
n
g
 
y
 
=
 
C
o
s
 
x
,
 
y
 
=

3
 
C
o
s
 
x
 
e
t
c
.

E
x
p
l
a
i
n
 
a
m
p
l
i
t
u
d
e

c
a
r
e
f
U
l
l
y
.

A
 
r
e
l
a
t
i
o
n
s
h
i
p
 
b
e
t
w
e
e
n
 
y
 
=
 
S
i
n
 
x
 
a
n
d
 
y
 
=
2
 
S
i
n
 
(
3
x
 
+

)
 
o
n
 
t
h
e
 
s
a
m
e
 
g
r
a
p
h
 
w
i
l
l
 
s
h
o
w

d
i
s
p
l
a
c
e
M
e
n
t
,
 
a
m
p
l
i
t
u
d
e
,
 
a
n
d
 
p
e
r
i
o
d
.

I
t
 
s
h
o
u
l
d
 
b
e
 
p
o
i
n
t
e
d
 
o
u
t
 
t
o
 
s
t
u
d
e
n
t
s

t
h
a
t
 
t
h
e
 
c
i
r
c
u
l
a
r
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
a
p
p
l
i
e
d

i
n
 
p
r
o
b
l
e
m
s

d
e
a
l
i
n
g
 
w
i
t
h
 
w
a
v
e
s
,
 
v
i
b
r
a
t
i
o
n
s
,
 
o
s
c
i
l
l
a
t
i
o
n
s
,

o
r
b
i
t
s
,
 
c
y
c
l
e
s
,
 
a
n
d
 
h
a
r
m
o
n
i
c
s
.

2
0



V
I
I
I
.

I
n
v
e
r
s
e
 
F
u
n
c
t
i
o
n
s

A
.

D
e
f
i
n
i
t
i
o
n
 
a
n
d
 
e
x
a
m
p
l
e

S
i
n
c
e
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
r
e
l
a
t
i
o
n
i
,
 
t
h
e
 
s
t
u
d
e
n
t
s
 
m
a
y
 
d
e
f
i
n
e
 
t
h
e
 
i
n
v
e
r
s
e
 
o
f
 
a
 
f
u
n
c
t
i
o
n
 
a
s
 
a

r
e
l
a
t
i
o
n
 
W
h
i
c
h
 
i
s
 
O
b
t
a
i
n
e
d
 
b
y
 
i
n
t
e
r
c
h
a
n
g
i
n
g
 
t
h
e
 
e
l
e
m
e
n
t
s
 
o
f
 
e
a
c
h
 
o
r
d
e
r
e
d
 
p
a
i
r
 
i
n
 
t
h
e

s
e
t
 
t
h
a
t
 
m
a
k
e
s
 
u
p
 
t
h
e
 
f
u
n
c
t
i
o
n
.

R
e
l
a
t
i
o
n
s
 
m
a
y
 
o
r
 
m
a
y
 
n
o
t
 
b
e
 
f
u
n
c
t
i
o
n
s
,
 
b
u
t
 
t
h
e
 
l
i
n
e
 
t
e
s
t
 
w
i
l
l
 
d
e
t
e
r
m
i
n
e
 
i
f
 
i
t
 
i
s
 
a

f
u
n
c
t
i
o
n
.

(
A
 
r
e
l
a
t
i
o
n
 
R
 
i
s
 
a
 
f
u
n
c
t
i
o
n
 
i
f
,
 
a
n
d
 
o
n
l
y
 
i
f
,
 
n
o
 
v
e
r
t
i
c
a
l
 
l
i
n
e
 
m
e
e
t
s

t
h
e
 
g
r
a
p
h
 
o
f
 
R
 
i
n
 
m
o
r
e
 
t
h
a
n
 
o
n
e
 
p
o
i
n
t
)

E
x
a
m
p
l
e
:

G
i
v
e
 
t
h
e
 
r
e
l
a
t
i
o
n
 
R
 
d
e
f
i
n
e
d
 
a
s
 
y
 
=
 
S
x
.

F
i
n
d
 
t
h
e
 
i
n
v
e
r
s
e
 
r
e
l
a
t
i
o
n
 
R
I

I
n
t
e
r
c
h
a
n
g
i
n
g
 
c
o
o
r
d
i
n
a
t
e
s
,
 
x
 
=
 
S
y
 
s
o
l
v
e
 
f
o
r
 
y
,
 
y
 
=
 
1
/
3
 
x
,
 
y
 
=

.

3

T
h
e
 
i
n
v
e
r
s
e
 
o
f
 
a
 
f
u
n
c
t
i
o
n
 
i
s
 
a
l
s
o
 
d
e
f
i
n
e
d
:

f
a

i
s
 
t
h
e
 
i
n
v
e
r
s
e
 
o
f
 
f
 
i
f
 
f
f-
1

=
 
I

(
t
h
e
 
i
d
e
n
t
i
t
y
 
f
u
n
c
t
i
o
n
)



gn
i

B
.

G
r
a
p
h
s
 
o
f
 
i
n
v
e
r
s
e
 
f
u
n
c
t
i
o
n
s

E
x
p
l
a
i
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
a
 
r
e
s
t
r
i
c
t
i
o
n
 
i
s
 
u
s
u
a
l
l
y
 
p
l
a
c
e
d
 
o
n
 
t
h
e
 
r
a
n
g
e
,
 
s
o
 
t
h
a
t

a
 
r
e
l
a
t
i
o
n
 
c
a
n
 
b
e
 
d
e
f
i
n
e
d
 
a
s
 
.
t
h
e
 
p
r
i
n
c
i
p
a
l
 
v
a
l
u
e

f
u
n
c
t
i
o
n
.

T
h
e
 
r
a
n
g
e
 
i
s
 
u
s
u
a
l
l
y

-
.
.
t
.
-
 
<
 
y

2
2

0
y

f
o
t
 
y
 
=
 
a
r
c
 
s
i
n
 
x
.

F
o
r
 
y
 
=
 
a
r
c
 
c
o
s
 
x
 
k
i
n
d
 
r
a
n
g
e
 
i
s
 
u
s
u
a
l
l
y

T
h
e
 
s
t
u
d
e
n
t
 
m
a
y
 
n
o
t
e
 
t
h
a
t
 
t
h
e
 
g
r
a
p
h
 
o
f
 
e
i
t
h
e
r
 
f
u
n
c
t
i
o
n
 
i
s
 
a
 
r
e
f
l
e
c
t
i
o
n
 
o
f
 
t
h
e
 
o
t
h
e
r
 
i
n

t
h
e
 
g
r
a
p
h
 
y
 
=
 
x

y
 
=
 
a
r
c
 
C
o
s
 
x

y
 
=

X

C
.

I
d
e
n
t
i
t
i
e
s
 
a
n
d
 
E
q
u
a
t
i
o
n
s
 
I
n
v
o
l
v
i
n
g
 
I
n
v
e
r
s
e
 
f
u
n
c
t
i
o
n
s

R
e
m
i
n
d
 
t
h
e
 
s
t
u
d
e
n
t
 
t
h
a
t
 
i
n
 
a
n
y
 
e
q
u
a
t
i
o
n
 
t
h
e
 
r
o
o
t
s
 
m
u
s
t
 
a
l
w
a
y
s
 
b
e
 
c
h
e
c
k
e
d
 
b
y
 
s
u
b
s
t
i
t
u
t
i
n
g

i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n
.

T
h
e
 
s
i
n
e
 
a
n
d
 
A
r
c
 
S
i
n
e
 
f
u
n
c
t
i
o
n
s
 
a
r
e
 
i
n
v
e
r
s
e
s
.

T
h
e
i
r
 
c
o
m
p
o
s
i
t
i
o
n
 
i
n
 
e
i
t
h
e
r
 
o
r
d
e
r
 
i
s
 
t
h
e

i
d
e
n
t
i
t
y
 
f
u
n
c
t
i
o
n
.

S
i
n
 
(
A
r
c
 
S
i
n
 
x
)
 
=
 
x

A
r
c
 
S
i
n
 
(
S
i
n
 
x
)
 
=
 
x

2
2



E
x
a
m
p
l
e
:

S
o
l
v
e
 
A
r
c
 
T
a
n
 
3
x
 
+
 
A
i
c
 
T
a
n
 
x

=
x>

0
2

L
e
t
 
G
 
=
 
A
r
c
 
T
a
n
 
3
x
;
 
0
 
=
 
A
r
c
 
T
a
n
 
x
 
a
n
d

+
=

i
Y 2

s
i
n

+
 
0
)
 
.
=
 
S
i
n

2

S
i
n

C
o
s
 
0
 
+
 
C
o
s
 
9
 
S
i
n
 
0
 
=
 
1

-1

E
q
u
a
t
i
o
n
 
b
e
c
o
m
e
s
 
b
y
 
s
u
b
s
t
i
t
u
t
i
o
n

(
3
x
2

A
2
(
3
x
2

1
)
 
=
 
0

x
 
=
 
+ .

3

S
u
b
s
t
i
t
u
t
i
n
g
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
e
q
u
a
t
i
o
n

A
r
c
 
T
a
n
 
I
T

A
r
c
 
T
a
n
5
/
3
 
=

IT .
2

+
1
r

-
6
-

41
/0

11
.

M
IN

D

2
2

2
3

x
 
=

i
s
 
a
 
s
o
l
u
t
i
o
n

3

=
i
s
 
n
o
t
 
a
 
s
o
l
u
t
i
o
n

3



I
X
.

E
x
p
o
n
e
n
t
i
a
l
 
a
n
d
 
L
o
g
a
r
i
t
h
m
i
c
 
E
q
u
a
t
i
o
n
s

A
.

D
e
f
i
n
i
t
i
o
n
 
a
n
d
 
E
x
a
m
p
l
e
s

E
x
p
l
a
i
n
 
t
h
a
t
 
a
n
 
e
x
p
o
n
e
n
t
i
a
l
 
e
q
u
a
t
i
o
n
 
i
s
 
o
n
e
 
i
n
 
w
h
i
c
h
 
t
h
e
 
v
a
r
i
a
b
l
e
s
 
a
p
p
e
a
r
 
i
n
 
a
n
 
e
x
p
o
n
e
n
t
,

a
n
d
 
a
 
l
o
g
a
r
i
t
h
m
i
c
 
e
q
u
a
t
i
o
n
 
i
s
 
o
n
e
 
i
n
 
w
h
i
c
h
 
t
h
e
r
e
 
i
s
 
a
 
l
o
g
a
r
i
t
h
m
 
o
f
 
s
o
m
e
 
e
x
p
r
e
s
s
i
o
n

i
n
v
o
l
v
i
n
g
 
t
h
e
 
v
a
r
i
a
b
l
e
.

E
x
p
o
n
e
n
t
i
a
l
 
E
q
u
a
t
i
o
n

E
x
a
m
p
l
e
:

(
1
)

S
o
l
v
e
 
f
o
r
 
x
 
i
n
 
2
1
c
 
=
 
1
6
 
o
r

(
2
)

S
o
l
v
e
 
f
o
r
 
x
 
i
n
 
4
-
x
 
=
 
6
4

L
o
g
a
r
i
t
h
m
e
t
i
c
 
E
q
u
a
t
i
o
n

E
x
a
m
p
l
e
:

(
1
)

S
o
l
v
e
 
l
o
g
 
(
x
 
+
 
2
)
 
-
 
l
o
g
 
(
x
 
-
 
2
)
 
=
 
l
o
g
 
5
;

(
2
)

S
o
l
v
e
 
l
o
g
 
l
c
;
 
.
 
l
o
g

L
c
=
 
7
.
5
8

5

B
.

S
o
l
v
i
n
g
 
E
q
u
a
t
i
o
n
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
b
e
c
o
m
e
 
e
f
f
i
c
i
e
n
t
 
i
n
 
s
o
l
v
i
n
g
 
b
o
t
h
 
t
y
p
e
s
 
o
f
 
e
q
u
a
t
i
o
n
s
 
l
i
s
t
e
d
 
a
b
o
v
e
.

C
.

G
r
a
p
h
i
n
g
 
E
x
p
o
n
e
n
t
i
a
l
 
F
u
n
c
t
i
o
n
s

E
x
a
m
p
l
e
:

(
1
)
 
y
 
=
 
a
x
;
 
a
 
>
1

aX

2
4

>

rt
ne

re
.c

ks

(T
h



(
2
)
 
y
 
=
 
a
x
;
 
a
 
<

D
4a

e.
rd

az
is

P
o
i
n
t
 
o
u
t
 
t
h
a
t
 
a
n
y
 
b
a
s
e
,
 
n
o
t
 
z
e
r
o
,
 
r
a
i
s
e
d
 
t
o
 
t
h
e
 
z
e
r
o
 
p
o
w
e
r
 
w
o
u
l
d
 
b
e
 
1
.

D
.

G
r
a
p
h
i
n
g
 
L
o
g
a
r
i
t
h
m
i
c
 
F
u
n
c
t
i
o
n
s

T
h
e
 
i
n
v
e
r
s
e
 
f
u
n
c
t
i
o
n
 
o
f
 
y
 
=
 
a
x
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
l
o
g
a
r
i
t
h
m
i
c
 
f
u
n
c
t
i
o
n
 
(
y
 
=
 
l
o
g

a
x
)

T
h
e
 
r
e
f
l
e
c
t
i
o
n
 
a
b
o
u
t
 
t
h
e
 
l
i
n
e
 
y
 
=
 
x

f
i
x
 
i
s
 
t
h
e
 
i
n
v
e
r
s
e
 
o
f
 
l
o
g
 
a
x

.



T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d

h
a
v
e
 
p
r
a
c
t
i
c
e
 
i
n
 
c
o
n
v
e
r
t
i
n
g
 
f
r
o
m
 
t
h
e
 
e
x
p
o
n
e
n
t
i
a
l
 
f
o
r
m
 
t
o
 
t
h
e

l
o
g
a
r
i
t
h
m
i
c
'
f
o
r
m
 
a
n
d
 
v
i
c
e
 
v
e
r
s
a
.

M
a
n
y
 
g
r
a
p
h
s
 
s
h
o
u
l
d
 
b
e
 
d
o
n
e
.

E
x
a
m
p
l
e
:

l
o
g

1
/
3
 
=
 
-
1

3
-
1

=
 
1
/
3

E
.

N
a
t
u
r
a
l
 
L
o
g
a
r
i
t
h
m
s
 
a
n
d
 
B
a
s
e
 
e

T
h
e
 
i
r
r
a
t
i
o
n
a
l
 
n
u
M
b
e
r
 
e
7
-
-
-
-
(
2
.
7
1
8
2
8
)
 
i
s
 
i
m
p
o
r
t
a
n
t
 
i
n
 
m
a
t
h
e
m
a
t
i
c
s
.

L
o
g
a
r
i
t
h
m
s
 
t
o
 
t
h
e

b
a
s
e

e
a
r
e
 
t
h
e
 
n
a
t
u
r
a
l
 
l
o
g
a
r
i
t
h
m
s
.

L
o
g
a
r
i
t
h
m
s
 
t
o
 
t
h
e
 
b
a
s
e
 
1
0
 
a
r
e
 
c
a
l
l
e
d
 
c
o
m
m
o
n

l
o
g
a
r
i
t
h
m
s
.

2
2

X
3
t

T
h
e
 
a
p
p
r
o
x
i
m
a
t
i
o
n
 
t
o

c
a
n
 
b
e
 
e
x
p
r
e
s
s
e
d
:

.
e

+
 
x

+
4

x
n

+



r
47

/0
.."

47
1.

77
0i

fe
7R

W
."

`r
ef

fi
1l

A
rV

ii0
74

77
":

"7
7

X
.

S
p
a
c
e
 
G
e
o
m
e
t
r
y

A
.

R
e
v
i
e
w
 
o
f
 
P
l
a
n
e
s
 
a
n
d
 
l
i
n
e
s
 
i
n
 
s
p
a
c
e

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
s
p
e
n
d
 
s
o
m
e
 
t
i
m
e
 
d
r
a
w
i
n
g
 
h
o
r
i
z
o
n
t
a
l
 
a
n
d
 
v
e
r
t
i
c
a
l
 
p
l
a
n
e
s
,
 
i
n
t
e
r
s
e
c
t
i
n
g

p
l
a
n
e
s
,
 
o
b
j
e
c
t
s
 
d
r
a
w
n
 
i
n
 
p
e
r
s
p
e
c
t
i
v
e
,
 
p
r
i
s
m
s
,
 
e
t
c
.

T
h
e
r
e
 
a
r
e
 
m
a
n
y
 
g
o
o
d
 
c
o
m
m
e
r
c
i
a
l

m
o
d
e
l
s
 
t
o
 
u
s
e
 
d
u
r
i
n
g
 
e
x
p
l
a
n
a
t
i
o
n
s
,
 
a
n
d
 
s
t
u
d
e
n
t
s
 
e
n
j
o
y
 
m
a
k
i
n
g
 
m
o
d
e
l
s
 
u
s
i
n
g
 
a
c
e
t
a
t
e
 
o
r

b
o
l
s
a
 
w
o
o
d
 
o
r
 
c
a
r
d
b
o
a
r
d
.

B
e
 
s
u
r
e
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
u
n
d
e
r
s
t
a
n
d
s
 
t
h
a
t
 
a
n
y
 
l
i
n
e
 
i
n
 
a
 
p
l
a
n
e
 
s
e
p
a
r
a
t
e
s
 
t
h
e
 
p
l
a
n
e
 
i
n
t
o

t
w
o
 
r
e
g
i
o
n
s
 
c
a
l
l
e
d
 
h
a
l
f
-
p
l
a
n
e
s
.

R
e
f
e
r
 
t
o
 
B
i
i
k
h
o
f
f
'
s
 
a
x
i
o
m
s
 
i
n
 
G
e
o
m
e
t
r
y
 
(
S
.
M
.
S
.
G
.
)

B
.

D
i
s
c
u
s
s
 
v
o
c
a
b
u
l
a
r
y
 
o
f
 
s
p
a
c
e
 
g
e
o
m
e
t
r
y

D
e
f
i
n
i
t
i
o
n
s
 
o
f
 
d
i
h
e
d
r
a
l
,
 
t
r
i
b
e
d
r
a
I
 
a
n
d
 
p
o
l
y
h
e
d
r
a
l
 
a
n
g
l
e
s
,
 
t
e
t
r
a
h
e
d
r
o
n
s
,
 
p
o
l
y
h
e
d
r
o
n
s
,

p
a
r
a
l
l
e
l
e
p
i
p
e
d
,
 
e
t
c
.
 
a
r
e
 
p
a
r
t
s
 
o
f
 
t
h
e
 
v
o
c
a
b
u
l
a
r
y
 
o
f
 
s
o
l
i
d
 
g
e
o
m
e
t
r
y
 
a
n
d
 
t
h
e
 
s
t
u
d
e
n
t
s

s
h
o
u
l
d
 
t
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
m
.

F
o
r
 
t
n
s
t
a
n
c
e
,
 
t
h
e
s
e
 
t
e
r
m
s
 
a
r
e
 
u
s
e
d
 
i
n
 
a
e
r
o
n
a
u
t
i
c
a
l

c
o
n
s
t
r
u
c
t
i
o
n
,
 
e
n
g
i
n
e
e
r
i
n
g
 
d
r
a
w
i
n
g
,
 
a
n
d
 
i
n
 
a
r
c
h
i
t
e
c
t
u
r
e
.

C
.

T
y
p
e
s
 
o
f
 
p
r
a
c
t
i
c
e
 
e
x
e
r
c
i
s
e
s

T
o
 
h
e
l
p
 
t
h
e
 
s
t
u
d
e
n
t
s
 
v
i
s
u
a
l
i
z
e
 
s
p
a
c
e
 
f
i
g
u
r
e
s
,
 
h
a
v
e
 
t
h
e
m
 
s
k
e
t
c
h
 
a
 
f
i
g
u
r
e
 
a
n
d
 
d
r
a
w

c
o
n
c
l
u
s
i
o
n
s
 
f
r
o
m
 
e
x
e
r
c
i
s
e
s
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
y
p
e
.

1
.

P
l
a
n
e
 
m
 
c
u
t
s
 
p
l
a
n
e
 
n
 
i
n
 
A
B
 
a
n
d
 
p
l
a
n
e
 
r
 
i
n
 
C
D
.

n
 
i
s
 
p
a
r
a
l
l
e
l
 
t
o
 
r
.

2
.

L
i
n
e
 
A
B
.
L
.
 
p
l
a
n
e
 
m
.

A
B
 
i
s
 
i
n
 
p
l
a
n
e
 
n
.

3
.

I
n
 
t
r
i
h
e
d
r
a
l

L
0
 
-
 
X
Y
Z
,
 
L
X
0
Y
 
=
 
4
0
0
 
,

;
r
i
d
 
L
y
o
z
 
=
 
6
0
°

A
 
d
i
s
c
u
s
s
i
o
n
 
o
f
 
l
o
c
u
s
 
o
f
 
p
o
i
n
t
s
 
i
n
 
s
p
a
c
e
 
i
s
 
a
n
o
t
h
e
r
 
g
o
o
d
 
e
x
e
r
c
i
s
e
.

E
x
a
m
p
l
e
 
(
1
)
:

W
h
a
t
 
i
s
'
t
h
e
 
l
o
c
u
s
 
o
f
 
p
o
i
n
t
s
 
i
n
 
s
p
a
c
e
 
e
q
u
i
d
i
s
t
a
n
t
 
f
r
o
m
 
t
w
o
 
i
n
t
e
r
s
e
c
t
i
n
g

p
l
a
n
e
s
.

(
2
)
:

F
i
n
d
 
p
o
i
n
t
s
 
e
q
u
i
d
i
s
t
a
n
t
 
f
r
o
m
 
p
a
r
a
l
l
e
l
 
p
l
a
n
e
s
 
M
N
 
a
n
d
 
R
S
 
a
n
d
 
a
l
s
o
 
e
q
u
i
-

d
i
s
t
a
n
t
 
f
r
o
m
 
g
i
v
e
n
 
p
o
i
n
t
s
 
A
 
a
n
d
 
B
.



(
3
)

C
a
n
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n
 
o
n
 
a
 
p
l
a
n
e
 
o
f
 
a
 
c
u
r
v
e
d
 
l
i
n
e
 
o
r
 
o
f
 
a

b
r
6
k
e
n
 
l
i
n
e
 
b
e
 
a

s
t
r
a
i
g
h
t
 
l
i
n
e
?

D
i
s
c
u
s
s
.

E
.

S
p
h
e
r
i
c
a
l
 
G
e
o
m
e
t
r
y

T
h
i
s
 
t
o
p
i
c
 
s
h
o
u
l
d
 
b
e
 
t
h
o
r
o
u
g
h
l
y
 
c
o
v
e
r
e
d
 
b
e
c
a
u
s
e
 
o
f
 
i
t
s
 
i
m
p
o
r
t
a
n
c
e

i
n
 
n
a
v
i
g
a
t
i
o
r
4

g
e
o
g
r
a
p
h
y
,
 
a
n
d
 
a
s
t
r
o
n
o
m
y
.

T
h
e
 
s
t
u
d
e
n
t
s
 
a
r
e
 
f
a
m
i
l
i
a
r
 
w
i
t
h
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
p
o
i
n
t
s

o
n
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
e
a
r
t
h
b
y
 
m
e
a
n
s
 
o
f
 
l
o
n
g
i
t
u
d
e
 
a
n
d
 
l
a
t
i
t
u
d
e
 
w
i
t
h
 
r
a
d
a
r
 
e
q
u
i
p
m
e
n
t

a
n
d
 
w
i
t
h
 
"
g
r
e
a
t
 
c
i
r
c
l
e
"
 
f
l
i
g
h
t
s
 
i
n
 
s
p
a
c
e
 
t
r
a
v
e
l
 
a
s
 
s
e
e
n
 
o
n
t
e
l
e
v
i
s
i
o
n
,
 
b
u
t
 
o
n
l
y

t
h
e
 
"
o
l
d
"
 
S
o
l
i
d
 
G
e
o
m
e
t
r
y
 
b
o
o
k
 
c
o
v
e
r
s
 
t
h
e
 
t
o
p
i
c
s
 
t
o
 
b
e
 
i
n
c
l
u
d
e
d

h
e
r
e
.

(
1
)
 
T
e
f
i
n
i
t
i
o
n
s

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
s
p
h
e
r
i
c
a
l
 
d
i
s
t
a
n
c
e
,
 
g
r
e
a
t
 
c
i
r
c
l
e

a
n
d
 
s
m
a
l
l

c
i
r
c
l
e
,
 
p
o
l
a
r
 
d
i
s
t
a
n
c
e
,
 
t
h
e
 
s
p
h
e
r
i
c
a
l
 
a
n
g
l
e
,
 
s
p
h
e
r
i
c
a
l
 
d
e
g
r
e
e
,

s
p
h
e
r
i
c
a
l

e
x
c
e
s
s
,
 
z
o
n
e
,
 
l
u
n
e
,
 
s
p
h
e
r
i
c
a
l
t
r
i
a
n
g
l
e
s
,
 
a
n
d
 
p
o
l
a
r
 
t
r
i
a
n
g
l
e
.

(
2
)

A
r
e
a
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
s
o
m
e
 
w
o
r
k
 
w
i
t
h
 
a
r
e
a
s
 
o
f
 
z
o
n
e
s
,
 
l
u
n
e
s
,

S
p
h
e
r
i
c
a
l
 
t
r
i
a
n
g
l
e
s
,

s
p
h
e
r
i
c
a
l
 
p
o
l
y
g
o
n
s
,
 
w
e
d
g
e
,
 
s
p
h
e
r
i
c
a
l
 
p
y
r
a
m
i
d
,
 
a
n
d
 
s
p
h
e
r
i
c
a
l
 
c
o
n
e
,

s
p
h
e
r
i
c
a
l

s
e
c
t
o
r
 
a
n
d
 
s
p
h
e
r
i
c
a
l
 
s
e
g
m
e
n
t
s
.

F
.

S
o
l
U
t
i
o
n
 
o
f
 
r
i
g
h
t
 
s
p
h
e
r
i
c
a
l
 
t
r
i
a
n
g
l
e
s

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
d
r
a
w
 
a
 
f
i
g
u
r
e
 
a
n
d
 
p
r
o
v
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g

f
o
r
m
u
l
a
s
:

I
.

S
i
n
 
A
 
=

S
i
n
 
a

S
i
n
 
c

I
V
.

C
o
s
 
B
 
=
 
S
i
n
 
a

C
o
s
 
b

I
I
.

C
o
s
 
A
 
=
 
S
i
n
 
a
 
C
o
s
 
a

V
.

C
o
s
 
C
 
=
 
C
o
s
'
a

C
o
s
 
b

I
I
I
.

S
i
n
 
B
 
=

S
i
n
 
b

S
i
n
e

V
I
.

C
o
s
 
A

2
8



V
I
I
.

T
a
n
 
A
 
=
 
S
i
n
 
b

T
a
n
 
a

v
i
m
 
c
o
s
 
B
 
=

T
a
n
 
a

T
a
n
 
c

.
I
X
.

T
a
n
 
B
 
=
 
S
i
n
 
a

T
a
n
 
b

X
.

C
o
s
 
C
 
=
 
C
o
t
 
a

C
o
t
 
b

H
a
v
e
 
s
t
u
d
e
n
t
s
 
u
s
e
 
l
o
g
a
r
i
t
h
m
s
 
t
o
 
s
o
l
v
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

I
f
 
i
n
 
R
i
g
h
t
 
T
r
i
a
n
g
l
e
 
A
B
C
,
 
A
 
=
 
3
2
0
2
4
1
 
a
n
d
 
C
 
=
.
4
9
°
1
5
1
,
 
f
i
n
d
 
b
,
 
a
,
 
B
 
(
U
s
e
 
f
o
r
m
u
l
a
 
V
 
t
O

f
i
n
d
 
b
,
 
I
 
t
o
 
f
i
n
d
 
A
,
 
I
V
 
t
o
 
f
i
n
d
 
B
.

G
.

S
o
l
u
t
i
o
n
 
o
f
 
O
b
l
i
q
u
e
 
S
p
h
e
r
i
c
a
l
 
T
r
i
a
n
g
l
e
s

S
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
h
a
v
e
 
s
o
m
e
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
o
r
m
u
l
a
s
:

C
o
s
 
a
 
=
 
C
o
s
 
b

C
o
s
 
c
 
+
 
S
i
n
 
b

S
i
n
 
c

C
o
s
 
A

C
o
s
 
b
 
=
 
C
o
s
 
a

C
o
s
 
c
 
+
 
S
i
n
 
a

S
i
n
 
c

C
o
s
 
B

C
o
s
 
c
 
=
 
C
o
s
 
a

C
o
s
 
b
 
+
 
S
i
n
 
a

S
i
n
 
b

C
o
s
 
C

C
o
s
 
A
 
=
 
-
C
o
s
 
B

C
o
s
 
C
 
+
 
S
i
n
 
B

S
i
n
 
C

C
o
s
 
a

C
o
s
 
B
 
=
 
-
C
o
s
 
A

C
o
s
 
C
 
+
 
S
i
n
 
A

S
i
n
 
C

C
o
s
 
b

C
o
s
 
C
 
=
 
-
C
o
s
 
A

C
o
s
 
B
 
+
 
S
i
n
 
A

S
i
n
 
B

C
o
s
 
c



A
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 
s
p
h
e
r
i
c
a
l
 
t
r
i
a
n
g
l
e
s
 
c
a
n
 
b
e
 
o
f
 
t
h
e
 
t
y
p
e
:

1
.

F
i
n
d
 
t
h
e
 
g
r
e
a
t
 
c
i
r
c
l
e
 
d
i
s
t
a
L
c
e
 
i
n
 
n
a
u
t
i
c
a
l
 
m
i
l
e
s
 
b
e
t
w
e
e
n
 
t
w
o
 
c
i
t
i
e
s
 
(
L
o
s
 
A
n
g
e
l
e
s
 
a
n
d

D
u
b
l
i
n
)
.

2
.

T
o
 
f
i
n
d
 
t
h
e
 
t
i
m
e
 
o
f
.
d
a
y
 
(
s
o
l
a
r
 
t
i
m
e
)
 
o
f
 
a
n
 
o
b
s
e
r
v
e
r
 
w
h
o
s
e
 
l
a
t
i
t
u
d
e
 
i
s
 
k
n
o
w
n
,

w
h
e
n
 
t
h
e
 
s
u
n
'
s
 
d
e
c
l
i
n
a
t
i
o
n
 
a
n
d
 
a
l
t
i
t
u
d
e
 
a
r
e
 
g
i
v
e
n
.

3
.

I
n
 
a
 
g
i
v
e
n
 
l
a
t
i
t
u
d
e
,
 
t
o
 
f
i
n
d
 
t
b
e
 
a
l
l
t
i
t
u
d
e
 
a
n
d
 
a
z
i
m
u
t
h
 
o
f
 
a
 
c
e
l
e
s
t
i
a
l

o
b
j
e
c
t
 
w
h
o
s
e
 
d
e
c
l
i
n
a
t
i
o
n
 
a
n
d
 
h
o
u
r
 
a
n
g
l
e
 
a
r
e
 
k
n
o
w
n
.
.

X
l
.
 
.
C
o
o
r
d
i
n
a
t
e
 
G
e
o
m
e
t
r
y

T
h
e
s
e
 
t
o
p
i
c
s
 
h
a
v
e
 
b
e
e
n
 
i
n
t
r
o
d
u
c
e
d
 
i
n
 
A
l
g
e
b
r
a
 
1
9
 
P
3
4
i
n
e
 
G
e
o
m
e
t
r
y
,
 
a
n
d
 
A
l
g
e
b
r
a
 
I
I
,
 
s
o
 
a
 
v
e
r
y

b
r
i
e
f
 
r
e
v
i
e
w
 
s
h
o
u
l
d
 
b
e
 
s
u
f
f
i
c
i
e
n
t
.

A
.

T
h
e
 
s
t
r
a
i
g
h
t
 
l
i
n
e

1
.

D
e
f
i
n
i
t
i
o
n

(
a
)

S
l
o
p
e
,
 
i
n
c
l
i
n
a
t
i
o
n
,
 
r
i
s
e
-
r
u
n

S
o
m
e
 
t
e
x
t
b
o
o
k
s
 
e
x
p
l
a
i
n
 
s
l
o
p
e
 
u
s
i
n
g
 
t
h
e
 
t
e
r
m
s
 
r
i
s
e
-
r
u
n
.

R
i
s
e
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
y
2
 
-
 
y
l

a
n
d
 
r
u
n
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
x
i

-
 
x
1

.

m
 
=

-
=

4
6
I
Y
,
=

r
i
s
e

x
2
 
-
 
x
i

"
I
x

7
7
-

(
b
)

S
l
o
p
e
-
i
n
t
e
r
c
e
p
t

(
c
)

T
w
o
-
p
o
i
n
t

(
d
)

D
i
s
t
a
n
c
e

(
e
)

M
i
d
-
p
o
i
n
t

(
f
)

P
a
r
a
l
l
e
l
 
a
n
d
 
P
e
r
p
e
n
d
i
c
u
l
a
r
 
l
i
n
e
s

B
.

A
b
s
o
l
u
t
e
 
V
a
l
u
e
 
a
n
d
 
I
n
e
q
u
a
l
i
t
i
e
s

S
o
m
e
 
s
t
u
d
e
n
t
s
 
h
a
v
e
 
d
i
f
f
i
c
u
l
t
y
 
w
i
t
h
 
t
h
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
a
 
f
u
n
c
t
i
o
n
 
i
n
 
e
q
u
a
t
i
o
n
s
 
o
f
 
t
h
e

t
y
p
e
:

l
x

-
7
1

=
 
3
.

T
h
e
y
 
s
h
o
u
l
d
 
r
e
m
e
M
b
e
r
 
t
h
a
t
 
t
h
i
s
 
e
q
u
a
t
i
o
n
 
e
x
p
r
e
s
s
e
s
 
t
h
e
 
f
a
c
t
 
t
h
a
t

x
 
-
 
7
 
m
u
s
t
 
b
e
 
3
 
o
r
 
-
3
.

3
0



G
r
a
p
h
i
c
a
l
l
y
 
s
p
e
a
k
i
n
g
,
 
t
h
e
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e
 
o
f
 
x
 
i
s
 
t
h
e
 
d
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
o
 
a
n
d
 
x
 
o
n
 
t
h
e

n
u
M
b
e
r
 
s
c
a
l
e
,
 
r
e
g
a
r
d
l
e
s
s
 
o
f
 
w
h
e
t
h
e
r
 
x
 
l
i
e
s
 
t
o
 
t
h
e
 
l
e
f
t
 
o
r
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
t
 
0
.

1
.

G
r
a
p
h
 
o
f
 
a
b
s
o
l
u
t
e
 
v
a
l
u
e

T
h
e
 
:

u
d
e
n
t
 
s
h
o
u
l
d
 
h
a
v
e
'
s
o
m
e
 
e
x
p
e
r
i
e
n
c
e
 
w
i
t
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
a
n
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
t
y
p
e

1
7
6
0
 
=
I
x
 
I

-
1

-
2

f(
x 

)
.
.
.
.
.
.
.
.
.
.
.
.
_
.

1
2

G
r
a
p
h
 
s
o
m
e
 
e
q
u
a
t
i
o
n
s
:

y
 
=
 
l
x
 
1
 
+
 
1
,

y
 
=

I
x
 
+
 
4

2
.

G
r
a
p
h
s
 
o
f
 
L
i
n
e
a
r
 
I
n
e
q
u
a
l
i
t
i
e
s



E
x
p
l
a
i
n
 
t
h
a
t
 
e
v
e
r
y
 
l
i
n
e
 
d
i
v
i
d
e
s

i
h
e
 
p
l
a
n
e
 
i
n
t
o
 
t
w
o
 
r
e
g
i
o
n
s
,

o
n
e
 
o
n
 
e
a
c
h
 
s
i
d
e
 
o
f
 
t
h
e

l
i
n
e
s
.

A
l
l
 
t
h
e
 
p
o
i
n
t
s
 
i
n
 
o
n
e
 
o
f
 
t
h
e
s
e
 
r
e
g
i
o
n
s
 
s
a
t
i
s
f
y
 
t
h
e
 
s
a
m
e
 
i
n
e
q
u
a
l
i
t
y
 
a
n
d
 
*
E
L

t
h
e
 
p
o
i
n
t
s
 
i
n
 
t
h
e
 
o
t
h
e
r
 
r
e
g
i
o
n
 
s
a
t
i
s
f
y
 
t
h
e
 
o
p
p
o
s
i
t
e
 
i
n
e
q
u
a
l
i
t
y
.

G
i
v
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

2
x

y
 
-
 
4
 
,
P
0

a
n
d

3
x
 
+
 
y
 
-
 
1
 
,
p
0

(
2
)

x
 
+
 
6
y
 
-
 
1
1
 
>
0
,
 
3
x
 
-

4
Y
 
+
 
1
1

0
,
 
-
2
x

y
 
+
 
1
1
>
 
0

U
s
e
 
s
l
o
p
e
-
i
n
t
e
r
c
e
p
t
 
f
o
r
m
 
t
o
 
t
e
s
t
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s

H
a
v
e
 
s
t
u
d
e
n
t
s
 
g
r
a
p
h
 
t
h
e
s
e
 
i
n
e
q
u
a
l
i
t
i
e
s
 
a
n
d
 
d
e
s
c
r
i
b
e
 
t
h
e
 
r
e
g
i
o
n
 
o
f
 
p
o
i
n
t
s
 
(
i
f
 
a
n
y
)

w
h
i
c
h
 
s
a
t
i
s
f
y
 
t
h
e
 
s
y
s
t
e
m
 
o
f
 
l
i
n
e
a
r
 
i
n
e
q
u
a
l
i
t
i
e
s
.

C
.

T
h
e
 
C
o
n
i
c
 
S
e
c
t
i
o
n
s

(
C
o
m
m
e
r
c
i
a
l
 
m
o
d
e
l
s
 
a
r
e
 
e
x
c
e
l
l
e
n
t
 
t
o
 
u
s
e
 
a
s
 
i
l
l
u
s
t
r
a
t
i
o
n
s
 
o
f
 
c
o
n
i
c
s
)

A
.
C
o
n
i
c
 
s
h
o
u
l
d
 
b
e
 
d
e
f
i
n
e
d
 
a
s
 
t
h
e
 
l
o
c
u
s
 
o
f
 
p
o
i
n
t
s
 
w
h
o
s
e
 
u
n
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e
s
 
f
r
o
m
 
a

f
i
x
e
d
 
p
o
i
n
t
 
a
r
e
 
i
n
 
a
 
c
o
n
s
t
a
n
t
 
r
a
t
i
o
 
t
o
 
t
h
e
i
r
 
u
n
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e
s
 
f
r
o
m
 
a
 
f
i
x
e
d
 
l
i
n
e
.

T
h
e
 
f
i
x
e
d
 
p
o
i
n
t
 
i
s
 
c
a
l
l
e
d
 
a
 
f
o
c
u
s
,
 
t
h
e
 
f
i
x
e
d
 
l
i
n
e
 
t
h
e
 
d
i
r
e
c
t
r
i
x
,
 
a
n
d
 
t
h
e
 
c
o
n
s
t
a
n
t

r
a
t
i
o
 
(
e
)
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
e
c
c
e
n
t
r
i
c
i
t
y
.

A
 
c
h
o
r
d
 
o
f
 
t
h
e
 
c
o
n
i
c
 
t
h
a
t
 
i
s
 
p
e
r
p
e
n
d
i
c
u
l
a
r

t
o
 
t
h
e
 
a
x
i
s
 
a
t
 
a
 
f
o
c
u
s
 
i
s
 
c
a
l
l
e
d
 
a
 
l
a
t
u
s
 
r
e
c
t
u
m
.

H
a
v
e
 
s
t
u
d
e
n
t
s
 
d
e
r
i
v
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
f
r
o
m
 
t
h
e
 
d
i
s
t
a
n
c
e
 
f
o
r
m
u
l
a
.

G
i
v
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

1
.

T
h
e
 
C
i
r
c
l
e

(
a
)

F
i
n
d
 
t
h
e
 
c
e
n
t
e
r
 
a
n
d
 
r
a
d
i
u
s
 
o
f
 
a
 
c
i
r
c
l
e
 
w
h
o
s
e
 
e
q
u
a
t
i
o
n
 
i
s
 
(
x

4
)
2

(
y

2
)
2

=
 
1
5

(
b
)

S
k
e
t
c
h
 
t
h
e
 
7
r
a
p
h
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
w
h
o
s
e
 
e
q
u
a
t
i
o
n
 
i
s

x
2

+
 
6
x
 
+
 
y
2
 
-
 
4
y
 
=
 
1
2

(
c
)

F
i
n
d
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
t
h
a
t
 
p
a
s
s
e
s
 
t
h
r
o
u
g
h
 
(
2
,
9
)
,
 
(
6
,
1
)
,
 
(
-
3
,
4
)

2
.

P
a
r
a
b
o
l
a

D
e
f
i
n
e
 
t
h
e
 
p
a
r
a
b
o
l
a
 
a
s
 
t
h
e
 
l
o
c
u
s
 
o
f
 
p
o
i
n
t
s
 
w
h
i
c
h
 
m
o
v
e
s
 
s
o
 
t
h
a
t
 
i
t
 
r
e
m
a
i
n
s
 
e
q
u
i
-

d
i
s
t
a
n
t
 
f
r
o
m
 
t
h
e
 
g
i
v
e
n
 
p
o
i
n
t
 
F
 
a
n
d
 
g
i
v
e
n
 
l
i
n
e
 
s
e
.

T
h
e
 
f
i
x
e
d
 
p
o
i
n
t
 
F
 
i
s
 
t
h
e

f
o
c
u
s
 
a
n
d
 
t
h
e
 
l
i
n
e
 
A
t
h
e
 
d
i
r
e
c
t
r
i
x
.



H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
 
d
e
r
i
v
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
f
o
r
 
a
 
p
a
r
a
b
o
l
a
.

G
i
v
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

F
i
n
d
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
l
o
c
u
s
 
o
f
 
a
 
p
o
i
n
t
 
t
h
s
t
 
i
s
 
e
q
u
i
d
i
s
t
a
n
t
 
f
r
o
m
 
(
4
,
 
-
1
)

a
n
d
 
y
 
=
 
-
3
.

(
2
)

r
i
n
d
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
p
a
r
a
b
o
l
a
 
w
h
o
s
e
 
f
o
c
u
s
 
i
s
 
(
3
,
 
2
)
 
a
n
d
 
w
h
o
s
e
 
d
i
r
e
c
r
t
r
i
x

i
s
 
x
 
=
 
1
.

(
3
)

S
k
e
t
c
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
y
 
=
 
2
x
2
 
-
 
1
2
x
 
+
 
1
6

A
s
 
a
 
p
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
 
-
 
t
h
e
 
c
a
b
l
e
 
s
u
p
p
o
r
t
i
n
g
 
a
 
s
u
s
p
e
n
s
i
o
n
 
b
r
i
d
g
e
 
b
a
n
g
s

i
n
 
t
h
e
 
s
h
a
p
e
 
o
f
 
a
 
p
a
r
a
b
o
l
a
 
i
f
 
t
h
e
 
b
r
i
d
g
e
 
i
s
 
u
n
i
f
o
r
m
l
y
 
l
o
a
d
e
d
.

T
h
e
 
p
a
t
h
 
o
f
 
a
 
p
r
o
j
e
c
t
i
l
e
 
t
a
k
e
s
 
t
h
e
 
f
o
r
m
 
o
f
 
a
 
p
a
r
a
b
o
l
a
 
i
f
 
t
h
e
r
e
 
i
s
 
n
o
 
w
i
n
d

r
e
s
i
s
t
a
n
c
e
.

R
e
f
l
e
c
t
i
n
g
 
t
e
l
e
s
c
o
p
e
s
,
 
a
n
d
 
t
h
e
 
h
e
a
d
 
l
i
g
h
t
s
 
o
f
 
c
a
r
s
 
t
a
k
e
 
t
h
e

s
h
a
p
e
 
o
f
 
a
 
p
a
r
a
b
o
l
a
.

3
.

E
l
l
i
p
s
e

R
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
c
o
n
s
t
r
u
c
t
 
a
n
 
e
l
l
i
p
s
e
 
m
e
c
h
a
n
i
c
a
l
l
y
,
 
a
n
d
 
a
l
s
o
 
h
a
v
e
 
t
h
e
m
 
d
e
r
i
v
e

a
n
 
e
q
u
a
t
i
o
n
 
f
o
r
 
t
h
e
 
e
l
l
i
p
s
e
.

P
r
a
c
t
i
c
e
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
a
)

f
o
c
i

(
b
)
 
m
a
j
o
r
 
a
n
d
 
m
i
n
o
r
 
a
x
i
s

(
c
)

e
c
c
e
n
t
r
i
c
i
t
y

P
r
a
c
t
i
c
e
 
p
r
O
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

F
i
n
d
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
e
l
l
i
p
s
e
 
w
h
o
s
e
 
f
o
c
i

F
1
 
(
-
4
,
0
)

r
2
 
(
4
,
 
0
)
 
a
n
d

w
h
o
s
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
 
i
s
 
1
0
.

(
2
)

F
i
n
d
 
t
h
e
 
l
e
n
g
t
h
s
 
o
f
 
t
h
e
 
m
a
j
o
r
 
a
n
d
 
m
i
n
o
r
 
a
x
e
s
,
 
t
h
e
 
c
o
o
x
d
i
n
a
t
e
s
 
o
f
 
t
h
e

f
o
c
i
 
a
n
d
 
v
e
r
t
i
c
e
s
,
 
a
n
d
 
t
h
e
 
e
c
c
e
n
t
r
i
c
i
t
y
 
o
f
 
1
6
x
4
 
+
 
2
4
,
4
 
=
 
4
0
0

3
3



(
T
h
e
 
e
l
l
i
p
s
e
 
i
n
t
e
r
s
e
c
t
s
 
t
h
e
 
x
-
a
x
i
s
 
i
n
 
t
w
o
 
p
o
i
n
t
s
 
(
a
,
 
0
)
,
 
(
-
a
,
 
0
)
 
c
a
l
l
e
d
 
t
h
e

v
e
r
t
i
c
e
s
.
)
 
T
h
e
 
d
i
s
t
a
n
c
e
s
 
b
e
t
w
e
e
n
 
t
h
e
s
e
 
p
o
i
n
t
s
 
(
2
a
)
 
i
s
 
t
h
e
 
l
e
n
g
f
h
 
o
f
 
t
h
e
 
r
a
j
o
r

a
x
i
s
.

T
h
e
 
e
l
l
i
p
s
e
 
i
n
t
e
r
s
e
c
t
s
 
t
h
e
 
y
-
a
x
i
s
 
a
t
 
(
0
,
 
b
)
 
a
n
d
 
(
0
,
 
-
b
)
.

T
h
e
 
d
i
s
t
a
n
c
e

b
e
t
w
e
e
n
 
t
h
e
m
 
(
I
n
)
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
m
i
n
o
r
 
a
x
i
s
.

T
h
e
 
e
c
c
e
n
t
r
i
c
i
t
y
 
(
e
)
 
i
s
 
d
e
f
i
n
e
d
 
a
s
 
e
.
=
 
c
/
s
e
m
i
-
m
a
j
o
r
 
a
x
i
s
.

P
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
o
f
 
t
h
e
 
e
l
l
i
p
s
e
 
s
h
o
u
l
d
 
b
e
 
d
i
s
c
u
s
s
e
d
.

T
h
e
 
o
r
b
i
t
s
 
i
n
 
w
h
i
c
h

t
h
e
 
p
l
a
n
e
t
s
,
 
i
a
c
l
u
d
i
n
g
 
t
h
e
 
e
a
r
t
h
,
 
r
e
v
o
l
v
e
 
a
r
o
u
n
d
 
t
h
e
 
s
u
n
 
a
r
e
 
e
l
l
i
p
s
e
s
.

T
h
e

o
r
b
i
t
s
 
r
e
a
c
h
e
d
 
b
y
 
t
h
e
 
a
s
t
r
o
n
a
u
t
s
 
a
r
e
 
e
l
l
i
p
s
e
s
 
a
n
d
 
t
h
e
 
c
r
e
s
c
e
n
t
 
m
o
o
n
 
i
s
 
a
 
s
e
m
i
-

e
l
l
i
p
s
e
.

D
e
f
i
n
e
 
a
p
o
g
e
e

-
t
h
e
 
p
o
i
n
t
 
i
n
 
t
h
e
 
o
r
b
i
t
 
o
f
 
a
 
s
a
t
e
l
l
i
t
e
 
a
t
 
t
h
e
 
g
r
e
a
t
e
s
t

d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
e
a
r
t
h
.

P
e
r
i
g
e
e
 
-
 
l
e
a
s
t
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
c
e
n
t
e
r

o
f
 
e
a
r
t
h
.

.

4
.

H
y
p
e
r
b
o
l
a

(
a
)

T
r
a
n
s
v
e
r
s
e
 
A
x
i
s

(
b
)

C
o
n
j
u
g
a
t
e
 
A
x
i
s

(
c
)
 
A
s
y
m
p
t
o
t
e
s

(
L
a
t
u
s
 
r
e
c
t
u
m
)

H
a
v
i
 
t
h
e
 
s
t
u
d
e
n
t
s
 
d
e
r
i
v
e
 
t
h
e
 
f
o
r
m
u
l
a
 
f
o
r
 
t
h
e
 
h
y
p
e
r
b
o
l
a
.

E
x
p
l
a
i
n
 
t
h
a
t
 
t
h
e
 
l
i
n
e
 
p
a
s
s
i
n
g
 
t
h
r
o
u
g
h
 
t
h
e
 
f
o
c
i
 
F
1
 
a
n
d
 
F
2
 
i
s
 
c
a
l
l
e
d
 
t
h
e
 
C
o
n
j
u
g
a
t
e
 
A
x
i
s
.

T
h
e
 
h
y
p
e
r
b
o
l
a
 
a
p
p
r
o
a
c
h
e
s
 
b
u
t
 
n
e
v
e
r
 
t
o
u
c
h
e
s
 
t
h
e
 
a
s
y
m
i
t
o
t
e
s
.



W
o
'
r
k
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:
:

(
1
)

F
i
n
d
 
t
h
e
 
u
l
u
l
a
t
i
o
n
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a
 
w
h
o
s
e
 
f
o
c
i
 
a
r
e

(
4
,
0
)
(
5
,
0
)
 
a
n
d
 
w
h
o
s
e

a
n
d
 
w
h
o
s
e
 
c
a
n
s
t
e
n
t
 
d
i
f
f
e
r
e
n
c
e
s
 
i
s
 
6
.

(
2
)

S
k
e
t
c
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a

x
2

-
y
2

=
 
9
 
b
y
 
f
i
n
d
i
n
g
 
t
h
e
 
x
 
a
n
d
 
y

i
n
t
e
r
c
e
p
t
s
 
(
i
f
 
a
n
y
)
 
a
n
d
 
d
r
a
w
i
n
g
 
t
h
e
 
a
s
y
m
p
t
o
t
e
s

x
2

-
y
2

=
 
0

(
o
r

x
 
+
 
y
 
=
 
0
,
 
x
 
-
 
y
 
=

0
)

(
3
)

S
k
e
t
c
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
h
y
p
e
r
b
o
l
a
 
x
y
 
=
 
1
2
,
 
w
h
o
s
e
 
a
s
y
m
p
t
o
t
e
s
 
a
r
e
 
t
h
e
 
x

a
n
d

y
'
a
x
i
s
.

(
4
)

D
e
t
e
r
m
i
n
e
 
t
h
e
 
v
e
r
t
i
c
e
s
,
 
f
o
c
i
,
 
e
c
c
e
n
t
r
i
c
i
t
y
,
 
l
e
n
g
t
h
 
o
f
 
t
h
e
 
l
a
t
u
s
 
r
e
c
t
u
m

(
a
 
c
h
o
r
d
 
t
h
r
o
u
g
h
 
e
i
t
h
e
r
 
f
o
c
u
s
 
-
L
t
o
 
t
h
R
 
t
r
a
n
s
v
e
r
s
e
 
a
x
i
s
)
 
a
n
d
 
t
h
e

e
q
u
a
t
i
o
n
s
 
o
f
 
t
h
e
 
a
s
y
m
p
t
o
t
e
s
 
g
i
v
e
n
 
1
6
x
'
 
-

9
y
2

=
 
1
4
4
.

P
r
a
c
t
i
c
a
l
 
a
p
p
l
i
c
a
t
i
o
n
s
 
t
o
 
d
i
s
c
u
s
s
 
a
r
e
 
B
o
y
l
e
'
s
 
L
a
w
 
a
n
d
 
t
h
e
 
g
e
n
e
r
a
l

l
a
w
 
o
f

g
r
a
v
i
t
a
t
i
o
n
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
 
c
e
r
t
a
i
n
 
t
e
l
e
s
c
o
p
i
c
 
l
e
n
s
e
s
.

I
n
 
n
a
v
i
g
a
t
i
o
n
,
 
a

p
i
l
o
t
 
g
u
i
d
e
s
 
h
i
s
 
a
i
r
c
r
a
f
t
 
b
y
 
m
a
i
n
t
a
i
n
i
n
g
 
a
 
c
o
n
s
t
a
n
t
 
d
i
f
f
e
r
e
n
c
e

b
e
t
w
e
e
n
 
h
i
s

d
i
s
t
a
n
c
e
s
 
f
r
o
m
 
t
w
o
 
f
i
x
e
d
 
p
o
i
n
t
s
,
 
r
e
p
r
e
s
e
n
t
i
n
g
 
r
a
d
i
o
 
s
e
n
d
i
n
g
 
s
t
a
t
i
o
n
s
.

T
h
e

c
u
r
v
e
 
a
l
o
n
g
 
w
h
i
c
h
 
t
h
e
 
p
i
l
o
t
 
f
l
i
e
s
 
i
s

c
a
l
l
e
d
 
a
 
b
r
a
n
c
h
 
o
f
 
a
 
h
y
p
e
r
b
o
l
a
.

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
k
n
o
w
 
t
h
a
t
 
i
f
 
t
h
e
 
e
c
c
e
n
t
r
i
c
i
t
y

(
c
o
n
s
t
a
n
t
 
r
a
t
i
o
)
 
o
f
 
a
 
c
o
n
i
c

i
s
 
g
i
v
e
n
,
 
t
h
e
 
t
y
p
e
 
o
f
 
c
o
n
i
c
 
i
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y

e
 
4
:
1
 
=
 
e
l
l
i
p
s
e

e
 
=
 
1
 
=
 
p
a
r
a
b
o
l
a

e
 
>
 
I
 
=
 
h
y
p
e
r
b
o
l
a

D
.

T
r
a
n
s
l
a
t
i
o
n
 
o
f
 
A
x
e
s

(
S
e
e
 
l
a
s
t
 
p
a
g
e
 
o
f
 
t
h
i
s
 
s
e
c
t
i
o
n
 
f
o
r
 
d
e
r
i
v
a
t
i
o
n
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n

o
f
 
a
 
c
i
r
c
l
e
 
f
o
r
 
s
i
m
p
l
e
 
i
l
l
u
s
t
r
a
t
i
o
n
.
)

E
x
p
l
a
i
n
 
t
o
 
s
t
u
d
e
n
t
s
 
t
h
a
t
 
s
o
m
e
 
c
u
r
v
e
s
 
(
p
a
r
a
b
o
l
a
s
,
 
h
y
p
e
r
b
o
l
a
s
,

e
t
c
.
)
 
e
r
e
 
n
o
t
 
s
i
t
u
a
t
e
d

s
o
 
c
o
n
v
e
n
i
e
n
t
l
y
 
t
o
 
t
h
e
 
x
y
 
a
x
e
s
 
a
s
 
i
n

t
h
e
 
e
x
a
m
p
l
e
s
 
p
r
e
c
e
e
d
i
n
g
.

(
C
e
n
t
e
r
 
a
t
 
t
h
e

o
r
i
g
i
n
.
)

T
h
e
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
c
a
n
 
b
e
 
c
h
a
n
g
e
d
 
i
n
 
o
r
d
e
r
 
t
o
 
h
a
v
e
 
t
h
e
 
c
u
r
v
e
 
a
t
 
a

c
o
n
v
e
n
i
e
n
t

a
n
d
 
f
a
m
i
l
i
a
r
 
l
o
c
a
t
i
o
n
.

T
h
e
 
p
r
o
c
e
s
s
 
o
f
 
m
a
k
i
n
g
 
t
h
i
s
 
c
h
a
n
g
e
 
i
s
 
c
a
l
l
e
d
 
T
r
a
n
s
f
o
r
m
a
t
i
o
n

o
f
 
C
o
o
r
d
i
n
a
t
e
s
.



A
n
 
a
d
d
i
t
i
o
n
a
l
 
C
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
i
s
 
n
o
w
 
i
n
t
r
o
d
u
c
e
d
 
w
i
t
h
 
a
x
i
s

x
l
 
p
a
r
a
l
l
e
l
 
t
o

x
 
a
n
d
 
k
 
u
n
i
t
s
 
a
w
a
y
,
 
a
n
d
 
a
x
i
s
 
y
l
 
p
a
r
a
l
l
e
l
 
t
o
 
y
 
a
n
d
 
h
 
u
n
i
t
s
 
a
w
a
y
.

T
h
e
 
o
r
i
g
i
n

o
f
 
t
h
e
 
n
e
w
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m
 
(
D
i
)
 
w
i
l
l

n
o
w
 
h
a
v
e
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
s
 
(
h
,
 
k
)
 
i
n

t
h
e
 
o
r
i
g
i
n
a
l
 
s
y
s
t
e
m
.

I
f
 
P
 
i
s
 
a
n
y
 
p
o
i
n
t
 
i
n
 
t
h
e
 
p
l
a
n
e
 
i
t
s
 
c
o
o
r
d
i
n
a
t
e
s
 
w
o
u
l
d

o
r
i
g
i
n
a
l
 
a
x
i
s
 
a
n
d
 
(
x
1
 
y
l
)
 
o
n
 
t
h
e
 
t
r
a
n
s
l
a
t
e
d
 
a
x
i
s
.

W
h
e
n
 
P
 
h
a
s
 
c
o
o
r
d
i
n
a
t
e
s
 
(
x
,
 
y
)
 
i
n
 
t
h
e
 
o
r
i
g
i
n
a
l
 
s
y
s
t
e
m

t
h
e
 
n
e
w
 
s
y
s
t
e
m
,
 
t
h
e
y
 
a
r
e
 
r
e
l
a
t
e
d
 
a
s
 
s
h
o
w
n
 
h
e
r
e
.

vo
w

. a
in

a 
w

ow
M

IM
S

 W
IM

P
M

in
t

T I
Y
8

b
e
 
(
x
,
 
y
)
 
o
n

a
n
d

t
h
e

i
n

x
i
 
=
 
x
.
h
;
 
y
l
 
=
 
y
-
k

o
r

x
 
=
 
x
l

h
;
'
y
 
=
 
y
l
 
+
 
k

K
-
-

3
6



E
x
a
m
p
l
e
:

G
i
v
e
n
 
t
h
e
 
e
q
u
a
t
i
o
n

9
x
2

+
 
2
5
y
2
 
+
 
1
8
x
 
-
 
1
0
0
y
 
-
 
1
1
6
 
=
 
0

b
y
 
u
s
i
n
g
 
a
 
t
r
a
n
s
l
a
t
i
o
n
 
o
f
 
a
x
e
s
 
d
e
t
e
r
m
i
n
e
 
w
h
e
t
h
e
r
 
t
h
e
 
e
q
u
a
t
i
o
n

i
s
 
a
 
p
a
r
a
b
o
l
a
,
 
e
l
l
i
p
s
e
,
 
o
r
 
h
y
p
e
r
b
o
l
a
.

C
o
m
p
l
e
t
e
 
t
h
e
 
s
q
u
a
r
e
 
i
n
 
x
 
a
n
d
 
y
.

9
(
x
2
 
+
 
2
x
)
 
+
 
2
5
 
(
y
2
 
-
 
4
y
)
 
=
 
1
1
6

9
(
x
2
 
+
 
2
x
 
+
 
1
)
 
+
 
2
5
(
y
2

-
 
4
y
 
+
 
4
)
 
=
 
2
2
5

I
 
w
a
s
 
a
d
d
e
d
 
t
h
e
n
 
9
(
1
)
 
=
 
9
,
 
4
 
w
a
s
 
a
d
d
e
d
 
t
h
a
n
 
2
5
(
4
)
 
=
 
1
0
0

1
1
6
 
+
 
9
 
+
 
1
0
0
 
=
 
2
2
5

9
(
x
 
+
 
1
)
2
 
+
 
2
5
(
y
 
-
 
2
)
2
 
=
 
2
5
.

:
.
.
 
i
n
 
t
h
e
 
t
r
a
n
s
l
a
t
i
o
n
 
o
f
a
x
e

=
 
x
 
+
 
1
 
a
n
d
y
1

=
 
y
 
-
 
2

d
i

-
T
h
e
 
e
q
u
a
t
i
o
n
 
b
e
c
o
m
e
s

9
x
1
2

2
5
y
1
2
 
=
 
2
2
5
 
w
i
t
h
 
t
h
e

t
r
a
n
s
l
a
t
i
o
n
.

D
i
v
i
d
e
 
b
y
 
2
2
5

2
x
i

Y
l
2

=
 
1

(
a
n
 
e
l
l
i
p
s
e
)

2
5

9



E
.

D
e
r
i
v
i
n
g
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
c
i
r
c
l
e
 
f
r
o
m
 
t
h
e
 
d
i
s
t
a
n
c
e
 
f
o
r
m
u
l
a

S
i
m
p
l
e
 
I
l
l
u
s
t
r
a
t
i
o
n
 
o
f
 
T
r
a
n
s
l
a
t
i
o
n
 
o
f
 
A
x
e
s

I
n
 
I
,
 
P
(
x
,
 
y
)
 
i
s

a
n
y
 
p
o
i
n
t
 
4
 
u
n
i
t
s
 
f
r
o
m
 
0

O
P
 
=

k
x
-
0
)
2
 
+
 
(
y
-
0
)
2

=
 
4

x
2

+
 
y
2
 
=
 
1
6

I
n
 
I
I
,
 
P
(
x
,
 
y
)
 
i
s

a
n
y
 
p
o
i
u
t
 
4
 
u
n
i
t
s
 
f
r
o
m
 
c
e
n
t
e
r
 
(
2
,
 
1
)

O
P
 
=

4
(
x
-
2
)
2
 
+
 
(
y
-
1
)
2

=
 
4

(
x
 
-
 
2
)
2
 
+
 
(
y
 
-
 
1
)
2
 
=
 
1
6

I
n
 
I
I
I
,
 
P
(
x
,
 
y
)
 
i
s
a
n
y
 
p
o
i
n
t
 
r
 
u
n
i
t
s
 
f
r
o
m
 
c
e
n
t
e
r
 
(
h
,
 
k
)

O
P
 
=
 
N
i
(
x
-
h
)
2
 
+
 
(
y
4
)
2

=
 
r

(
x
.
1
)
2
 
4
.
 
(
y
k
)
2
 
=
 
r
2

3
8



F
.

A
l
g
e
b
r
a
i
c
 
C
u
r
v
e
s

T
h
e
 
s
t
u
d
e
n
t
 
h
a
s
 
s
e
e
n
 
t
h
a
t
 
i
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
a
 
c
u
r
v
e
 
i
s
 
o
f
 
f
i
r
s
t
 
d
e
g
r
e
e
 
i
n
 
x
 
a
n
d
 
y
,

A
x
 
+
 
B
y
 
+
 
C
 
=
 
0

t
h
e
 
c
u
r
v
e
 
i
s
 
a
 
l
i
n
e
,
 
a
n
d
 
A
x
2

+
 
B
x
y
 
+

C
y
2

+
 
D
x
 
+
 
E
y
 
+
 
F
 
=
 
0
,
 
i
t
s
 
e
q
u
a
t
i
o
n
 
i
s
 
o
f
 
t
h
e

s
e
c
o
n
d
 
d
e
g
r
e
e
,

t
h
e
 
l
o
c
u
s
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
(
i
f
 
i
t
 
e
x
i
s
t
s
)
 
i
s
 
a
 
c
o
n
i
c
 
s
e
C
t
i
o
n
.

I
f
 
t
h
e
 
g
i
v
e
n
 
e
q
u
a
t
i
o
n
 
c
a
n
n
o
t
 
b
e
 
r
e
d
u
c
e
d
 
t
o
 
e
i
t
h
e
r
 
o
f
 
t
h
e
 
a
b
o
v
e
 
f
o
r
m
s
,

i
t
s
 
l
o
c
u
s
 
i
s

s
a
i
d
 
t
o
 
b
e
 
a
 
h
i
g
h
e
r
 
p
l
a
n
e
 
c
u
r
v
e
.

1
.

S
y
m
m
e
t
r
i
c
 
C
u
r
v
e

A
 
c
u
r
v
e
 
i
s
 
s
y
m
m
e
t
r
i
c
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
a
 
g
i
v
e
n
 
l
i
n
e
 
o
r
 
t
o
 
a

g
i
v
e
n
 
p
o
i
n
t
 
i
f
,
 
w
h
e
n

P
(
x
,
 
y
)
 
i
s
 
a
n
y
 
p
o
i
n
t
 
o
n
 
t
h
e
 
c
u
r
v
e
,
 
t
h
e
n
 
i
t
s
 
s
y
m
m
e
t
r
i
c
 
p
o
i
n
t
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o

t
h
e
 
g
i
v
e
n
 
l
i
n
e
 
o
r
 
t
h
e
 
g
i
v
e
n
 
p
o
i
n
t
 
a
l
s
o
 
l
i
e
s
 
o
n
 
t
h
e
 
c
u
r
v
e
.

H
a
v
e
 
t
h
e
 
s
t
u
d
e
n
t
s
 
t
e
s
t
 
f
o
r
 
s
y
m
m
e
t
r
y
 
a
s
 
f
o
l
l
o
w
s
:

(
U
s
e
f
u
l
 
i
n
 
g
r
a
p
h
i
n
g
)

(
a
)

F
o
r
 
s
y
m
m
e
t
r
y
 
w
i
t
h
 
t
h
e
 
y
-
a
x
i
s
.

T
h
e
 
g
r
a
p
h
 
o
f
 
a
 
f
u
n
c
t
i
o
n
 
f
(
x
,
 
y
)
 
=
 
0
 
i
s

s
y
m
m
e
t
r
i
c
 
t
o
 
t
h
e
 
y
-
a
x
i
s
 
i
f
 
s
u
b
s
t
i
t
u
t
i
n
g
 
(
-
x
)
 
f
o
r
 
x
 
d
o
e
s
 
n
o
t

d
e
s
t
r
o
y

t
h
e
 
e
q
u
a
l
i
t
y
.

T
h
e
 
p
o
i
n
t
 
s
y
m
m
e
t
r
i
c
 
t
o
 
P
(
x
,
 
y
)
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e

y
-
a
x
i
s
 
i
s
 
(
-
x
,
 
y
)
,
 
w
i
t
h
 
r
e
s
p
e
c
t
 
t
o
 
t
h
e
 
x
-
a
x
i
s
 
i
s

(
x
,
 
-
y
)
,
 
w
i
t
h
 
r
e
s
p
e
c
t

t
o
 
t
h
e
 
o
r
i
g
i
n
 
i
s
 
(
-
x
,
 
-
y
)
.

E
x
e
r
c
i
s
e
:

L
e
t
 
t
h
e
 
s
t
u
d
e
n
t
 
v
e
r
i
f
y
 
t
h
a
t
y
2

-
 
4
x
 
+

4
 
=
 
0
 
i
s
 
s
y
m
m
e
t
r
i
c
a
l

t
o
 
t
h
e
 
x
 
a
x
l
s
;
 
t
h
a
t
 
x
y
 
=
 
1
 
i
s
 
s
y
m
m
e
t
r
i
c
a
l
 
t
o

t
h
e
 
o
r
i
g
i
n
;

t
h
a
t
 
x
2
 
-
 
y
4
 
=
 
1
6
 
i
s
 
s
y
m
m
e
t
r
i
c
a
l
 
t
o
 
b
o
t
h
 
a
x
e
s
 
a
n
d
 
t
o
 
t
h
e
 
o
r
i
g
i
n
.

2
3

E
x
t
e
n
t
 
o
f
 
V
a
l
u
e
s

T
h
e
 
s
t
u
d
e
n
t
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
a
t
 
t
h
e
r
e
 
i
s
 
n
o
 
s
e
t
 
o
r
 
f
o
r
m
a
l
 
r
u
l
e
s
 
f
o
r

d
e
t
e
r
m
i
n
i
n
g

e
x
t
e
n
t
 
o
f
 
v
a
l
u
e
s
,
 
b
u
t
 
t
h
a
t
 
t
h
e
 
u
s
u
a
l
 
p
r
o
c
e
d
u
r
e
 
i
s
 
t
o
 
e
x
p
r
e
s
s

e
a
c
h
 
v
a
r
i
a
b
l
e
 
i
n

t
e
r
m
s
 
o
f
 
t
h
e
 
o
t
h
e
r
 
a
n
d
 
t
h
e
n
 
b
y
 
i
n
s
p
e
c
t
i
o
n
 
f
i
n
d

w
h
i
c
h
 
v
a
l
u
e
s
 
o
f
 
o
n
e
 
g
i
v
e
 
r
e
a
l

3
9



4
v"

."
7:

'
'o

r`
A

r1
7,

47
,7

61
14

$7
,1

19
c9

77
1,

1g
lip

ir
M

ii,
r7

,:i
rV

iir
oW

iT
PW

IW
T

.

v
a
l
u
e
s
 
o
f
 
t
h
e
 
o
t
h
e
r
.

V
a
l
u
e
s
'
o
f
 
x
 
w
h
i
c
h
 
m
a
k
e
 
y
 
i
m
a
g
i
n
a
r
y
 
a
r
e
 
e
x
c
l
u
d
e
d
 
v
a
l
u
e
s

o
f
 
x
 
w
h
e
n
 
g
r
a
p
h
i
n
g
.

3
.

I
n
t
e
r
c
e
p
t
s

T
o
 
f
i
n
d
 
t
h
e
 
y
-
i
n
t
e
r
o
e
p
t
s
 
o
f
 
f
(
x
,
 
y
)
 
=
 
0
,
 
s
a
s
t
i
t
u
t
e
 
z
e
r
o
 
f
o
r
 
x
 
a
n
d
 
s
o
l
v
e
 
f
o
r
 
y
.

T
O
 
f
i
n
d
 
t
h
e
 
x
-
i
n
t
e
r
c
e
p
t
d
 
o
f
 
f
(
x
,
 
y
)
 
=
 
0
,
 
s
u
b
s
t
i
t
u
t
e
 
z
e
r
o
 
f
o
r
 
y
 
a
n
d
 
s
o
l
v
e
 
f
o
r
 
x
.

x
2

1
E
x
a
m
p
l
e
:

F
i
n
d
 
t
h
e
 
i
n
t
e
r
c
e
p
t
s
 
o
f
 
y

-
-
9
x
 
0
 
2
 
o
r
 
-
2

x
'

-
_
A

-
 
4

L
e
t
 
x
 
=
 
0
;

=
=
 
4
.

T
h
e
 
y
-
i
n
t
e
r
c
e
p
t
 
i
s
 
(
0
,
 
4
)

,
2

L
e
t
 
y
 
=
 
0
;
 
0
 
=

x
2

-
=
 
0
,
 
x
 
=
 
+
 
1

X
2

4

T
h
e
 
x
-
i
n
t
e
r
c
e
p
t
s
 
a
r
e
 
(
1
,
 
0
)
 
a
n
d
 
(
-
1
,
 
0
)
.

4
.

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
r
u
l
e
 
f
o
r
 
v
e
r
t
i
c
a
l
 
a
s
y
m
p
t
o
t
e
s
:

T
o
 
f
i
n
d
 
t
h
e
 
v
e
r
t
i
c
a
l
 
a
s
y
m
p
t
o
t
e
s
 
o
f
 
t
h
e
 
l
o
c
u
s
 
o
f
 
f
(
x
,
 
y
)
 
=
 
0
,
 
s
o
l
v
e
 
f
o
r
 
y

i
n
 
t
e
r
m
s
 
o
f
 
x
;
 
i
f
 
t
h
e
 
r
e
s
u
l
t
 
i
s
 
a
 
f
r
a
c
t
i
o
-
t
,
 
s
e
t
 
i
t
s
 
d
e
n
o
m
i
n
a
t
o
r
 
e
q
u
a
l
 
t
o

z
e
r
o
 
a
n
d
 
s
o
l
v
e
 
f
o
r
 
x
;
 
e
q
u
a
t
i
n
g
 
x
 
t
o
 
e
a
c
h
 
o
f
 
t
h
e
 
r
e
a
l
 
s
o
l
u
t
i
o
n
s
 
g
i
v
e
s
 
t
h
e

e
q
u
a
t
i
o
n
s
 
o
f
 
t
h
e
 
v
e
r
t
i
c
a
l
 
a
s
y
m
p
t
o
t
e
s
.

T
h
e
y
 
s
h
o
u
l
d
 
a
l
s
o
 
u
n
d
e
r
s
t
a
n
d
 
t
h
e
 
r
u
l
e
 
f
o
r
 
h
o
r
i
z
o
n
t
a
l
 
a
s
y
m
p
t
o
t
e
s
:

T
o
 
f
i
n
d
 
t
h
e

h
o
r
i
z
o
n
t
a
l
 
a
s
y
m
p
t
o
t
e
s
 
o
f
 
t
h
e
 
l
o
c
u
s
 
o
f
 
f
(
x
,
 
y
)
 
=
 
0
,
 
s
o
l
v
e
 
f
o
r
 
x
 
i
n
 
t
e
r
m
s
 
o
f

y
;
 
i
f
 
t
h
e
 
r
e
s
u
l
t
 
i
s
 
a
 
f
r
a
c
t
i
o
n
,
 
s
e
t
 
i
t
s
 
d
e
n
o
m
i
n
a
t
o
r
 
e
q
u
a
l
 
t
o
 
z
e
r
o
 
a
n
d
 
s
o
l
v
e
 
f
o
r

y
;
 
e
q
u
a
t
i
n
g
 
y
 
t
o
 
e
a
c
h
 
o
f
 
t
h
e
 
r
e
a
l
 
s
o
l
u
t
i
o
n
s
 
g
i
v
e
s
 
t
h
e
 
e
q
u
a
t
i
o
n
 
o
f
 
t
h
e
 
h
o
r
i
z
o
n
t
a
l

a
s
y
m
p
t
o
t
e
s
.

S
.

A
 
r
a
t
i
o
n
a
l
 
f
u
n
c
t
i
o
n
 
o
f
 
x

T
h
e
 
e
x
p
r
e
s
s
i
o
n

E
H

E
w
h
e
r
e
 
P
(
x
)
 
a
n
d
 
Q
(
x
)
 
a
r
e
 
a
n
y
 
t
w
o
 
p
o
l
y
n
o
m
i
a
l
s
 
i
n
 
x
 
i
n
 
c
a
l
l
e
d

Q
 
x

a
 
r
a
t
i
o
n
a
l
 
f
u
n
c
t
i
o
n
 
o
f
 
x
.

T
h
e
 
g
r
a
p
h
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
y
0

i
s
 
c
a
l
l
e
d
 
t
h
e
 
g
r
a
p
h

o
f
 
t
h
e
 
r
a
t
i
o
n
a
l
 
f
u
n
c
t
i
o
n
.

4
0



I
.

T
e
s
t
 
t
h
e

f
o
l
l
o
w
i
n
g
'
c
u
r
v
e
6
 
f
o
r

s
y
m
m
e
t
r
y
:

1
.

x
2
y

=
 
4

2
.

x
2
4
 
y
2
+
x
+
y
=
 
0

3
.

x
2
y
2

x
2
 
_
.
y
2

D
i
s
c
u
s
s
 
a
n
d
 
s
k
e
t
c
h
t
h
e
 
f
o
l
l
o
w
i
n
g

c
u
r
v
e
s
:

1
.

y
 
=
 
x
2
 
-
 
3
x
2
 
+
 
2
x

2
.

y
 
=
 
x
4
 
-
 
3
x
3

3
.

y
 
=
 
x
3
 
+
 
4

I
I
I
.

D
i
s
c
u
s
s
 
a
n
d
 
s
k
e
t
c
h
t
h
e
 
f
o
l
l
o
w
i
n
g

c
u
r
v
e
s
:

1
.

2
.

3
.

y
 
=

y
2
=

y
 
=

x
2

-
 
4

x
 
.

x
 
-
 
2

x
2

-
 
2

T
h
e
 
s
t
u
d
e
n
t
s

i
k
e
t
c
h
 
m
a
n
y
p
r
o
b
l
e
m
s
 
o
f
 
t
h
e

a
b
o
v
e
 
t
y
p
e
s

u
s
i
n
g
 
t
h
e

p
r
e
c
e
e
d
i
n
g
 
s
e
c
t
i
o
n
s

o
n
 
i
n
t
e
r
c
e
p
t
s
,

a
s
y
m
p
t
o
t
e
s
,

s
y
m
m
e
t
r
y
,
 
e
t
c
.

X
I
I
.

P
o
l
y
n
o
m
i
a
l
s
 
o
f
 
H
i
g
h
e
r
D
e
g
r
e
e

A
.

G
r
a
p
h
i
n
g
 
t
h
e
 
c
n
b
i
c
e
q
u
a
t
i
o
n

S
t
u
d
e
n
t
s

r
o
o
t
s
 
o
f

E
x
a
m
p
l
e
:

s
h
o
u
l
d
 
s
p
e
n
d

s
o
m
e
 
t
i
m
e
 
g
r
a
p
h
i
n
g

c
u
b
i
c
 
e
q
u
a
t
i
o
n
s

a
n
d
 
f
i
n
d
i
n
g
 
t
h
e

a
p
p
r
o
x
i
m
a
t
e

t
h
e
 
e
q
u
a
t
i
o
n

f
r
o
m
 
t
h
e
 
g
r
a
p
h
s
.

x
3

-
3
x
2

-
 
9
x
 
+
 
1
5
 
=
 
0

y
 
=
 
f
(
)
 
=
 
x
3

-
3
x
2

-
 
9
x
 
+
 
1
5



x
-
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-
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-
1

0
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2
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4
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y
-
1
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1
:
i

2
0

1
5

4
-
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-
1
2

-
5

2
0

R
o
o
t
s
 
a
r
e
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
.
3
,
 
4
.
3
,
 
-
2
.
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T
h
e
 
i
l
l
u
s
t
r
a
t
i
v
e
 
e
x
a
m
p
l
e

c
a
n
 
b
e
 
r
e
d
u
c
e
d
 
t
o
 
a
 
p
r
o
b
l
e
m
 
o
f
 
c
o
m
p
u
t
a
t
i
o
n
r
a
t
h
e
r
 
t
h
a
n
 
o
n
e

o
f
 
c
a
r
e
f
u
l
 
d
r
a
w
i
n
g
.

I
n
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
s
o
l
u
t
i
o
n
,
 
u
s
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
a
l
n
o
t
a
t
i
o
n
,
 
w
a
t
c
h
 
f
o
r

a
 
p
a
i
r
 
o
f

v
a
l
u
e
s
 
o
f
 
x
 
f
o
r
 
w
h
i
c
h
 
f
(
x
)
,

o
r
 
y
,
c
h
a
4
p
s
 
f
r
o
m
 
+
 
t
o

-
 
o
r
,
f
r
o
m
 
-
 
t
o
 
+
.

S
u
c
h

a
 
c
h
a
n
g
e
 
i
n
 
f
(
x
)
 
m
e
a
n
s
 
t
h
a
t
 
t
h
e
 
g
r
a
p
h
 
m
u
s
t

c
r
o
s
s
 
t
h
e
 
x
-
a
x
i
s
 
s
o
m
e
w
h
e
r
e
 
b
e
t
w
e
e
n

t
w
o
 
v
a
l
u
e
s
 
a
n
d
 
t
h
e
r
e
f
o
r
e
 
i
n
d
i
c
a
t
e
s
 
t
h
e

p
r
e
s
e
n
c
e
 
o
f
 
a
 
r
o
o
t
.

T
h
i
s
 
r
o
o
t
 
w
i
l
l
 
t
h
e
n

b
e
 
a
p
p
r
o
x
i
m
a
t
e
d
 
b
y
 
r
e
p
l
a
c
i
n
g
 
t
h
e

p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
c
u
r
v
e
 
i
n
 
q
u
e
s
t
i
o
n
 
b
y

i
t
s
 
c
h
o
r
d
,

a
n
d
 
u
s
i
n
g
 
i
n
t
e
r
p
o
l
a
t
i
o
n
.

f
(
x
)
 
=
x
3

-
 
3
x
2

-
 
9
x
 
+
 
1
5

L
e
t
 
c
 
=
 
t
h
e
 
c
o
r
r
e
c
t
i
o
n

f
(
0
)
 
=
 
1
5

f
(
1
)
 
=
 
4

f
(
2
)
 
=
-
7

7
r
4
,
4
eb

ta
ur

h,
 r

zi
 it

e4
.4

4
(
"
b
u
t
;

7
r
4
f
i
e
t
 
`
 
s
#)

e.
.
1
.
1
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..-
7

.4
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.
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h
i
r
:
1
1
1
1
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o

2
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l.
A

L
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4
o
f
r
e
r
g

h
a
l
-
H
.
0
D

7
I
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7
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f
(
3
)

=
-
1
2

f
(
4
)

=
-
5

f
(
5
)

=
+
2
0

f
(
-
1
)
 
=
 
2
0

f
(
-
2
)
 
=
 
1
3

=
 
-
1
2

I 
e

2-
0

.

4.

fe
 4

 tr
ai

t P
vr

e
7*

 0

a.
s

11
uP

10
11

1 
0

h.
a

rt
. .

2.
 r

"

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d

w
o
i
k
 
s
e
v
e
r
a
l

e
x
a
m
p
l
e
s
 
t
o
 
b
e
c
o
m
e
 
e
f
f
i
c
i
e
n
t
 
i
n
 
b
o
t
h
t
h
e
 
g
r
a
p
h
i
n
g

a
n
d

c
o
m
p
u
t
a
t
i
o
n
a
l
 
m
e
t
h
o
d
 
o
f

f
i
n
d
i
n
g
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
e
 
r
o
o
t
s
 
o
f
c
u
b
i
c

e
q
u
a
t
i
o
n
s
.



X
I
I
I
.

T
h
e
o
r
y
 
o
f
 
E
q
u
a
t
i
o
n
s

A
.

R
e
m
a
i
n
d
e
r
 
T
h
e
o
r
e
m

E
x
p
l
a
i
n
 
t
h
a
t
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
t
h
e
o
r
e
m
 
r
e
f
e
r
s
 
t
o
 
t
h
e
 
p
r
o
p
e
r
t
i
e
s
 
o
f
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
s
e
c
u
r
e
d

w
h
e
n
 
a
 
p
o
l
y
n
o
m
i
a
l
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
x

-
 
a
.

(
I
n
t
r
o
d
u
c
e
d
 
i
n
 
A
l
g
e
b
r
a
 
I
I

-
 
R
e
v
i
e
w
e
d

h
e
r
e
)

T
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
 
f
u
n
c
t
i
o
n
 
P
(
x
)
 
f
o
r
 
x
 
=
 
a
 
i
s
 
t
h
e
 
s
a
m
e
 
a
s
 
t
h
e
 
r
e
m
a
i
n
d
e
r

w
h
e
n
 
P
(
x
)
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
x

-
 
a
.

P
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

F
i
n
d
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
w
h
e
n

x
5

-
 
7
 
i
s
 
d
i
v
i
d
e
d
 
b
y
 
x
 
-
 
2
.

S
o
l
u
t
i
o
n
:

P
(
x
)
 
=
 
x
5

-
 
7

P
(
2
)
 
=
 
2
5

-
 
7
 
=
 
2
5

T
h
e
 
r
e
m
a
i
n
d
e
r
 
i
s
 
2
5
.

B
.

F
a
c
t
o
r
 
T
h
e
o
r
e
m

I
f
 
c
 
i
s
 
a
 
r
o
o
t
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
 
P
(
x
)
 
=
 
0
,
 
t
h
e
n
 
x

-
 
c

i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
P
(
x
)
.

P
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

F
i
n
d
 
t
h
e
 
r
e
m
a
i
n
d
e
r
 
w
h
e
n
 
x
4
 
+
 
3
x
3
 
-
 
5
x
2
 
+
 
7
x

-
 
2
 
i
s

d
i
v
i
d
e
d
 
b
y
 
x
 
+
 
2
.

S
o
l
u
t
i
o
n
:

P
(
x
)
 
=
 
x
4
 
+
 
3
x
3

-
5
x
2

+
 
7
x
 
-
 
2

T
l
'
a
 
d
i
v
i
s
o
r
 
x
 
-
 
c
,
 
i
n
 
t
h
i
s
 
c
a
s
e
 
x
 
+
 
2
,
 
c
 
=
 
-
2

R
 
=
 
P
(
-
2
)
 
=
 
(
-
2
)
4
 
+
 
3
(
-
2
)
3

5
(
-
2
)
2

+
 
7
(
-
2
)
 
.
 
2

R
 
=
 
-
4
4

C
.

S
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n

E
x
p
l
a
i
n
 
t
h
a
t
 
w
i
t
h
 
t
h
e
 
a
i
d
 
o
f
 
t
h
e
 
f
a
c
t
o
r
 
t
h
e
o
r
e
m
 
y
o
u
 
c
a
n
 
d
e
t
e
r
m
i
n
e
 
o
n
e
 
o
f
 
t
h
e
 
b
i
n
o
m
i
a
l

f
a
c
t
o
r
s
 
o
f
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
 
f
u
n
c
t
i
o
n
,
 
b
u
t
 
t
o
 
c
o
m
p
l
e
t
e
 
t
h
e
 
s
o
l
u
t
i
o
n
 
o
f
 
t
h
e
 
e
q
u
a
t
i
o
n
,
 
i
t

4
5



w
o
u
l
d
 
b
e
 
n
e
c
e
s
s
a
r
y
 
t
o
 
d
i
v
i
d
e
 
t
h
e
p
o
l
y
n
o
m
i
a
l
 
b
y
 
t
h
e
 
b
i
n
o
m
i
a
l
 
o
f
 
t
h
e

f
o
r
m
 
x

-
 
c
.

A
n
 
a
b
r
i
d
g
e
d
 
m
a
y
 
f
o
r
 
d
o
i
n
g
 
t
h
i
s
 
l
o
n
g

d
i
v
i
s
i
o
n
 
i
s
 
k
n
o
w
n
a
s
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
.

B
y
 
e
l
i
m
i
n
a
t
i
n
g
 
t
h
e
 
x
'
s
-
a
n
d
 
r
e
t
a
i
n
i
n
g
o
n
l
y
 
t
h
e
 
n
u
m
e
r
i
c
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
 
i
n
L
2
x
3

-
7
x
2

+
1
6
x
 
-
 
1
2
 
d
i
v
i
d
e
d
 
b
y
x
 
-
 
2
 
t
h
i
s
 
w
o
u
l
d
 
b
e
c
o
m
e
:

1
 
-
 
2

2
 
-

+
 
1
6
 
-
 
1
2

S
i
n
c
e

i
s
 
2
2
1
1
2
3
 
1
,
 
i
t
 
i
s
 
e
l
i
m
i
n
a
t
e
d
.

T
h
e
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n
n
o
w
 
b
e
c
o
m
e
s
:

3
+

0
-
2

-
 
7

+
 
1
6
-
 
1
2

-
 
4

-
3

+
 
6

-
 
2
0

.

a
n
d
 
t
h
e
 
e
q
u
a
t
i
e
m
 
h
a
s
 
b
e
c
o
m
e
 
d
e
p
r
e
s
s
e
d

f
r
o
m
 
a
 
C
u
b
i
c
 
e
q
u
a
t
i
o
n
 
t
o

a
 
q
u
a
d
r
a
t
i
c
 
e
q
u
a
t
i
o
n

a
n
d
 
t
t
'
,
:
 
q
u
o
t
i
e
n
t
 
i
s
 
2
x
2
-
 
3
x
 
+
 
1
0
 
+

8
.

x
2

A
 
b
e
t
t
e
r
 
f
o
r
m
 
f
o
r
 
s
y
n
t
h
e
t
i
c
 
d
i
v
i
s
i
o
n

i
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:

:
L
I

2
 
-
 
7
 
+
 
1
6

-
 
1
2

-
 
4
 
+
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-
 
2
0

2
 
-
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+
 
1
0
*
+

8

2
x
2

-
 
3
x
 
+
 
1
0
 
+

8

x
-
2



D
.

P
o
l
y
n
o
m
i
a
l
s
 
i
n
 
f
a
c
t
o
r
e
d
 
f
o
r
m

W
h
e
n
 
a
 
p
o
l
y
n
o
m
i
a
l
 
c
a
n
 
b
e
 
w
r
i
t
t
e
n
 
i
n
 
f
a
c
t
o
r
e
d
 
f
o
r
m
,
 
d
k
e
t
c
h
i
n
g
 
t
h
e

g
r
a
p
h
 
i
s
 
g
r
e
a
t
l
y

s
i
m
p
l
i
f
i
e
d
.

E
x
a
m
p
l
e
:

S
k
e
t
c
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
y
 
=
 
(
x

-
3
)
2

S
o
l
u
t
i
o
n
:

T
h
e
 
y
-
i
n
t
e
r
c
e
n
t
 
i
s
 
(
-
3
)
(
-
3
)

=
 
9
.

T
h
e
 
s
q
u
a
r
e
 
o
f
 
x

.
 
3
 
c
o
r
r
e
s
p
o
n
d
s
 
t
o
 
t
h
e
 
t
a
n
g
e
n
c
y

a
t
 
(
3
,
 
0
)
.

(
A
 
m
u
l
t
i
p
l
e
 
r
o
o
t
 
i
m
p
l
i
e
s
 
t
a
n
g
e
n
c
y
)

E
.

A
d
d
i
t
i
o
n
 
o
f
 
O
r
d
i
n
a
t
e
s

E
x
p
l
a
i
n
 
t
h
a
t
 
a
 
c
u
r
v
e
 
o
f
 
t
h
e
 
t
y
p
e
 
y
 
=

x
2
m
a
y
 
b
e
 
c
o
n
s
i
d
e
r
e
d
 
t
o
 
b
e
 
a
 
c
o
m
p
o
s
i
t
e
 
o
f
 
t
w
o

c
u
r
v
e
s
:

y
 
=
 
k
x
 
a
n
d
 
y
 
=
 
x
2
.

S
k
e
t
c
h
 
t
h
e
 
g
r
a
p
h
 
o
f
 
e
a
c
h
 
a
n
d
 
t
h
e
n
 
a
d
d
 
t
h
e
 
O
r
d
i
n
a
t
e
s
 
o
f

y
 
=
 
x
2
 
t
o
 
t
h
o
s
e
 
o
f
 
y
 
=
 
k
x
 
f
o
r
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
v
a
l
u
e
s
 
c
h
o
s
e
n
 
f
o
r
 
x
 
a
s
 
s
h
o
w
n
 
i
n
 
t
h
e

f
o
l
l
o
w
i
n
g
 
s
k
e
t
c
h
.

T
h
i
s
 
c
a
n
 
a
l
s
o
 
b
e
 
o
b
t
a
i
n
e
d
 
b
y
 
c
o
m
p
l
e
t
i
n
g
 
t
h
e

s
q
u
a
r
e
 
a
n
d
 
t
r
a
n
s
l
a
t
i
n
g
 
t
h
e
 
a
x
i
s
.



P
.

R
a
t
i
o
n
a
l
 
R
o
o
t
s

tr
,z

E
x
p
l
a
i
n
 
t
h
a
t
 
t
h
e
 
s
e
t
o
f
 
p
o
s
s
i
b
l
e
 
r
a
t
i
o
n
a
l
 
r
o
o
t
s
 
o
f
 
P
(
x
)
 
=
3
x
3
 
+
 
4
x
2

x
2
 
=
 
0

i
s
 
r
e
d
u
c
e
d
 
t
o
 
f
r
a
c
t
t
o
n
s
.
(
a
,
J
)
.

T
h
e
 
n
u
m
e
r
a
t
o
r
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
2
 
a
n
d
 
t
h
e
 
d
e
n
o
m
i
n
a
t
o
r

i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
3
.

1
,
 
-
1
;
 
2
,
 
.
4
9
.
1
/
3
,
 
-
1
/
3
,
 
2
/
3
,
 
-
2
/
3
t

A
 
g
e
n
e
r
a
l
 
s
t
a
t
e
m
e
n
t
 
w
o
u
l
d
 
b
e
 
"
I
n
 
a
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n
 
w
i
t
h
 
i
n
t
e
g
r
a
l
 
c
o
e
f
f
i
c
i
e
n
t
s
,

a
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
t
h
e

c
o
n
s
t
a
n
t
 
t
e
r
m
 
c
,
 
a
n
d
 
b
 
i
s
 
a
 
f
a
c
t
o
r
 
o
f
 
t
h
e
 
c
o
e
f
f
i
c
i
e
n
t
 
o
f

t
h
e
 
h
i
g
h
e
s
t
-
d
e
g
r
e
e
 
t
e
r
m
.
"

-

C
.

D
e
s
c
a
r
t
e
s
'
 
R
u
l
e
 
o
f
 
S
i
g
h
s

B
y
 
*
D
e
s
c
a
r
t
e
s
'
 
R
u
l
e
,
 
t
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
m
o
r
e
 
p
o
s
i
t
i
v
e
 
r
o
o
t
s
 
i
n
 
t
h
e
 
p
o
l
y
n
o
m
i
a
l
 
e
q
u
a
t
i
o
n

f
(
x
)
 
=
 
0
 
t
h
a
n
 
t
h
e
 
a
m
b
e
r
 
o
f
 
v
a
r
i
a
t
i
o
n
s
 
o
f
 
s
i
g
n
s
 
i
n
 
f
(
x
)
 
o
r
 
l
e
s
s
 
t
h
a
n
 
t
h
a
t
 
n
u
m
b
e
r
 
b
y
 
s
o
m
e

p
o
s
i
t
i
v
e
 
e
v
e
n
 
i
n
t
e
g
e
r
.

E
x
a
m
p
l
e
:

x
3
 
1
9
1
-
 
3

=
 
f
(
x
)

O
n
e
 
v
a
r
i
a
t
i
o
n
 
o
f
 
s
i
g
n
.

C
o
n
c
l
u
s
i
o
n
:

T
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
m
o
r
e
 
t
h
a
n
 
1
 
p
o
s
i
t
i
v
e
 
r
o
o
t
.

T
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
m
o
r
e
 
n
e
g
a
t
i
v
e
 
r
o
o
t
s
 
i
n
 
f
(
x
)
 
.
-
-
=
 
0
 
t
h
a
n
 
t
h
e
r
e
 
a
r
e
 
v
a
r
i
a
t
i
o
n
s
 
o
f
 
s
i
g
n
 
i
n

f
(
-
x
)
,
 
o
r
 
l
e
s
s
 
t
h
a
n
 
t
h
a
t
 
n
u
m
b
e
r
 
b
y
 
s
o
m
e
 
p
o
s
i
t
i
v
e
 
e
v
e
n
 
i
n
t
e
g
e
r
.

E
x
a
m
p
l
e
:

f
(
x
)
 
=
 
x
3
 
+
 
x
-
 
3

f
(
-
x
)
 
=
 
-
x
3
 
-
 
x
 
-
 
3

N
o
 
v
a
r
i
a
t
i
o
n
 
o
f
 
s
i
g
n

T
h
e
r
e
 
c
a
n
 
b
e
 
n
o
 
n
e
g
a
t
i
v
e
 
r
o
o
t
s
.

A
.
 
t
h
e
r
e
 
m
u
s
t
 
b
e
 
1
 
p
o
s
i
t
i
v
e
 
r
o
o
t
 
a
n
d
 
2
 
c
o
m
p
l
e
x

r
o
o
t
s
,
 
s
i
n
c
e
 
t
h
e
 
e
q
u
a
t
i
o
n
 
i
s
 
a
 
c
u
b
i
c
 
e
q
u
a
t
i
o
n
 
a
n
d
 
m
u
s
t
 
h
a
v
e
 
3
 
r
o
o
t
s
.

T
h
e
r
e
 
w
i
l
l
 
b
e

a
 
z
e
r
o
 
r
o
o
t
 
i
f
 
t
h
e
 
c
o
n
s
t
a
n
t
 
t
e
r
m
 
i
s
 
z
e
r
o
.

E
x
a
m
p
l
e
:

f
(
x
)
 
=
 
x
3

-
1
2
x
2

+
3
2
x
.
-
 
1
5

T
h
r
e
e
 
v
a
r
i
a
t
i
o
n
s
 
o
f
 
s
i
g
n
.

T
h
e
r
e
 
a
r
e
 
t
h
r
e
e
 
p
o
s
i
t
i
v
e
 
r
o
o
t
s
.

H
.

S
y
s
t
e
m
s
 
o
f
 
E
q
u
a
t
i
o
n
s

I
n
t
r
o
d
u
c
e
 
g
r
a
p
h
i
c
a
l
 
i
n
t
e
r
p
r
e
t
a
t
i
o
n
 
o
f
 
t
h
e
 
r
o
o
t
s
 
o
f
 
s
y
s
t
e
m
s
 
o
f
 
e
q
u
a
t
i
o
n
s
.



P
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

F
i
n
d
 
t
h
e
 
s
o
l
u
t
i
o
n
 
s
e
t
 
o
f
 
y
 
=
 
3
/
4
 
x
 
a
n
d
x
2

+
y
2

=
 
2
5

(
2
)
 
y
 
=
 
3
/
4
 
x
 
=
 
6
4
 
a
n
d

x
2
+
y
2

=
 
2
5

(
3
)

y
 
=
 
3
/
4
 
x
 
+
 
8
 
a
n
d

x
2

+
y
2

=
 
2
5

49

2
 
o
r
d
e
r
e
d
 
p
a
i
r
s
 
o
f
 
r
e
a
l
 
n
u
M
b
e
r
s

i
n
 
c
o
m
m
o
n

O
n
e
 
o
r
d
e
r
e
d
 
p
a
i
r
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

i
n
 
c
o
m
m
o
n
,

N
o
 
o
r
d
e
r
e
d
 
p
a
i
r
 
o
f
 
r
e
a
l
 
n
u
m
b
e
r
s

i
n
 
c
o
m
m
o
n
 
-
 
0

PO
N



(
4
)
 
y
 
=
 
3
/
4
 
x
 
a
n
d
 
y
 
=
 
3
/
4
 
x
 
4
-
 
8

N
o
 
o
r
d
e
r
e
d
 
p
a
i
r
 
i
n
 
c
o
m
m
o
n
 
-

e
i
t
h
e
r
 
r
e
a
l
 
o
r
 
i
m
a
g
i
n
a
r
y
 
-
 
0

I
.

M
a
t
r
i
c
e
s
 
a
n
d
 
D
e
t
e
r
m
i
n
a
n
t
s

1
.

M
a
t
r
i
c
e
s
 
D
e
f
i
n
i
t
i
o
n

O
n
e
 
r
e
a
s
o
n
 
t
h
a
t
 
m
a
t
r
i
x
 
n
o
t
a
t
i
o
n
 
i
s
 
u
s
e
f
u
l
 
i
s
 
b
e
c
a
u
s
e
 
i
t
 
s
a
v
e
s
 
t
i
m
e
 
b
y
 
o
m
i
t
t
i
n
g
 
t
h
e

x
'
s
,
 
y
'
s
 
a
n
d
 
z
'
s
 
i
n
 
s
o
l
v
i
n
g
 
a
 
s
y
s
t
e
m
 
o
f
 
l
i
n
e
a
r
 
e
q
u
a
t
i
o
n
s
.

A
 
m
a
t
r
i
x
 
i
s
 
a
 
r
e
c
t
a
n
g
u
l
a
r
 
a
r
r
a
y
 
o
f
 
n
u
m
b
e
r
s
 
w
r
i
t
t
e
n
 
i
n
 
r
o
w
s
 
a
n
d

c
o
l
u
m
n
s
:

V
W

/IR
O 1

2
3

4
5

6

7
8

9

or
1

2
3

4
5

6

7
8

9

or
1

2
3

4
5

6

7
8

9

A
 
m
a
t
r
i
x
 
d
o
e
s
 
n
o
t
 
h
a
v
e
 
q
u
a
n
t
i
t
a
t
i
v
e
 
v
a
l
u
e
.

I
t
 
i
s
 
n
o
t
 
a
 
s
y
M
b
a
l
i
c
 
r
e
p
r
e
s
e
n
t
a
t
i
o
n

o
f
 
s
o
m
e
 
p
o
l
y
n
o
m
i
a
l
.

2
.

D
e
t
e
r
m
i
n
a
n
t
 
D
e
f
i
n
i
t
i
o
n

A
 
d
e
t
e
r
m
i
n
a
n
t
 
i
s
 
a
 
f
u
n
c
t
i
o
n
 
w
i
t
h
 
i
t
s
 
d
o
m
a
i
n
 
a
 
s
e
t
 
o
f
 
s
q
u
a
r
e
 
m
a
t
r
i
c
e
s
 
o
f
 
t
h
e

s
a
m
e
 
o
r
d
e
r
,
 
a
n
d
 
i
t
s
 
r
a
n
g
e
 
a
1
1
 
n
u
m
b
e
r
s
.
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a
1

1
1

a
2

b
2

c
2

a
b
n

c
3

0
3

3
.

A
d
d
i
t
i
o
n
 
a
n
d
 
S
c
a
l
a
r
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n

P
r
o
b
l
e
m
s
 
o
f
 
t
h
e
 
t
y
p
e
:

(
1
)

A
d
d
i
t
i
o
n

r
1

0
2

3

S
IM

(1
 +

 2
)

(5
 +

 3
3

O
M

B

[-
-3

(-
1 

+
 1

)
.(

0 
+

 2
)

0
0

12

(
2
)

S
c
a
l
a
r
 
M
u
l
t
i
p
l
i
c
a
t
i
o
n

(
A
n
y
 
r
e
a
l
 
n
u
M
b
e
r
 
i
s
 
c
a
l
l
e
d
 
a
 
s
c
a
l
a
r
 
w
h
e
n
 
w
o
r
k
i
n
g
w
i
t
h
 
m
a
t
r
i
C
e
s
)

1
2

x
2
x

-

[
1

3
-
x

3
x

5
-1

3
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tip
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o
b
l
e
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t
b
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p
e
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M
a
t
r
i
c
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1
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3
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]
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)
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 r
e
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h
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 d
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s
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(T
h

10

2

1
0

_
A
l
a
l

3
1

.
4

0
1
2

)(
2

(-
1)

(-
4 

) 
+

 (
2x

o
[3

.o
]

S
o
m
e
 
w
o
i
k
 
w
i
t
h
 
d
e
t
e
r
m
i
n
a
n
t
s
 
h
a
s
 
b
e
e
n
 
d
o
n
e
 
i
n
 
A
l
g
e
b
r
a
 
I
I
,

a
n
d
 
i
t
 
i
s
 
s
u
g
g
e
s
t
e
d

t
h
a
t
 
e
x
p
a
n
s
i
o
n
 
b
y
 
m
i
n
o
r
s
 
b
e
 
r
e
v
i
e
w
e
d
 
h
e
r
e
.

5
.

M
i
n
o
r
s

T
h
e
 
m
i
n
o
r
 
o
f
 
a
a
y
 
g
i
v
e
n
 
e
l
e
m
e
n
t
 
o
f
 
a
 
d
e
t
e
r
m
i
n
a
n
t
 
i
s
 
t
h
e
d
e
t
e
r
m
i
n
a
n
t
 
t
h
a
t

r
e
m
a
i
n
s
 
w
h
e
n
 
t
h
e
 
c
o
l
u
m
n
 
a
n
d
 
t
h
e
 
r
o
w
 
c
o
n
t
a
i
n
i
n
g
t
h
e
 
g
i
v
e
n
 
e
l
e
m
e
n
t
 
a
r
e

d
e
l
e
t
e
d
.

E
x
a
m
p
l
e
:

a
l

b
l

e
l

I
a
2

b
2

c
2

1

a
3

b
3

c
3

T
h
e
 
m
i
n
o
r
 
o
f
a
l
.

c
2

T
h
e
 
m
i
n
o
r
 
o
f
 
a
2
*

b
1

c
1

b
3

0
3

bq
c
3

I
h
e
 
i
d
n
o
r
 
o
f
 
c
3

:

5
5

a
1

b
1

a
2

b
2



A
p
y
 
r
o
w
 
o
r
 
c
o
l
u
m
n
 
m
a
y
 
b
e
 
s
e
l
e
c
t
e
d
 
a
s
 
t
h
e
 
o
n
e
 
i
n
 
t
e
r
m
s
 
o
f
 
w
h
o
s
e
 
m
i
n
o
r
s

t
h
e

d
e
t
e
r
m
i
n
a
n
t
 
i
s
 
t
o
 
b
e
 
e
x
p
a
n
d
e
d
.

.

T
h
e
 
f
i
r
s
t
 
c
o
l
u
m
n
 
w
a
s
 
c
h
o
s
e
n
 
f
o
r
 
t
h
e
 
e
x
a
m
p
l
e
.

S
i
n
c
e
 
a
l
 
w
a
s
 
i
n
 
t
h
e
 
f
i
r
s
t
 
r
o
w
 
a
n
d

t
h
e
 
f
i
r
s
t
 
r
o
w
 
a
n
d
 
f
i
r
s
t
 
c
o
l
u
m
n
 
(
1
 
+
 
1
 
=
 
2
,
 
a
n
 
e
v
e
n

n
u
i
b
e
r
)
,
 
t
h
e
 
s
i
g
n
 
o
f
 
t
h
e

p
r
o
d
u
c
t
 
i
s
 
+

a
l

b
2

0
2

b
3

c
3

S
i
n
c
e
 
a

w
a
s
 
i
n
 
t
h
e
 
s
e
c
o
n
d
 
r
o
w
 
a
n
d
 
f
i
r
s
t
 
c
o
l
u
m
n

(
2
 
+
 
1
 
=
 
3
,
 
a
n
 
o
d
d
 
n
u
M
b
e
r
)
,

t
h
e
 
s
i
g
a
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
 
i
s
 
-

b
1

c

b
3

c
3

S
i
n
c
e
 
a
3
 
w
a
s
 
i
n
 
t
h
e
 
t
h
i
r
d
 
r
o
w
 
a
n
d
 
f
i
r
s
t

t
h
e
 
s
i
g
n
 
o
f
 
t
h
e
 
p
r
o
d
u
c
t
 
i
s
 
+

a
3

T
h
e
 
v
a
l
u
e
 
o
f
 
t
h
e
 
d
e
t
e
r
m
i
n
a
n
t
 
i
s
:

c
o
l
u
m
n

b
c

1
1

b
2

c
2

a
1
)
1

1

a
2

b
2

a
3

b
3

(
3

c 1

0
2

0
3

+
 
1 =

=
 
4
,
 
a
n
 
e
v
e
n
 
n
u
m
b
e
r
)

(
c
o
n
t
i
n
u
e
d
 
o
n
 
n
e
x
t
 
p
a
g
e
)



a
l

b
2

C
2

b
3

c
3

1

b
l

c
l

b
3

c
3

a
3

b
l

c
l

b
2

c
2

a
l
 
(
b
2
c
3

b
3
e
2
)

-
a
2
(
b
1
c
3

b
3
c
1
)
 
+
 
a
3
(
b
1
c
2

b
2
c
1
)
 
=

a
1
b
2
c
3
 
-
 
a
1
b
3
c
2

+
 
a
2
b
3
c
1
 
+

a
3
b
2
c
1

T
h
e
 
s
t
u
d
e
n
t
s
 
s
h
o
u
l
d
 
w
o
r
k
 
s
o
m
e
 
t
h
i
r
d
 
a
n
d
 
f
o
u
r
t
h
 
o
r
d
e
r
 
d
e
t
e
r
m
i
n
a
n
t
s
 
b
y
 
e
x
p
a
n
s
i
o
n

b
y
 
m
i
n
o
r
s
 
u
n
t
i
l
 
t
h
e
y
 
b
e
c
o
m
e
 
e
f
f
i
c
i
e
n
t
 
i
n
 
t
h
e
 
s
o
l
u
t
i
o
n
s
.

X
I
V
.

S
o
l
i
d
 
A
n
a
l
y
t
i
c
 
G
e
o
m
e
t
r
y

N
o
t
e
:

T
h
i
s
 
u
n
i
t
 
i
s
 
c
o
v
e
r
e
d
 
v
e
r
y
 
b
r
i
e
f
l
y
 
i
n
 
a
 
f
e
w
 
t
e
x
t
b
o
O
k
s
,
 
a
n
d
 
n
o
t
 
a
t
 
a
l
l
 
i
n
 
o
t
h
e
r
s
.

T
h
i
s
 
m
a
t
e
r
i
a
l
 
w
i
l
l
 
b
e
 
g
i
v
e
n
 
i
n
 
m
o
r
e
 
d
e
t
a
i
l
 
t
h
a
n
 
i
n
 
p
r
e
v
i
o
u
s
 
u
n
i
t
s
 
i
n
 
t
h
i
s

s
y
l
l
a
b
u
s
 
s
o
 
t
h
a
t
 
i
t
 
m
a
y
 
b
e
 
u
s
e
d
 
a
s
 
a
 
s
t
u
d
e
n
t
 
t
e
x
t
.

A
.

R
e
c
t
a
n
g
u
l
a
r
 
C
o
o
r
d
i
n
a
t
e
s

T
h
e
 
f
o
u
n
d
a
t
i
o
n
 
o
f
 
a
 
r
e
c
t
a
n
g
u
l
a
r
 
s
y
s
t
e
m
 
o
f
 
c
o
o
r
d
i
n
a
t
e
s
 
i
s
 
t
h
r
e
e
 
m
u
t
u
a
l
l
y
 
p
e
r
p
e
n
d
i
c
u
l
a
r

p
l
a
n
e
s
 
c
a
l
l
e
d
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
s
,
 
w
h
i
c
h
 
i
n
t
e
r
s
e
c
t
 
i
n
 
p
a
i
r
s
 
i
n
 
t
h
r
e
e
 
m
u
t
u
a
l
l
y
 
p
e
r
p
e
n
d
i
c
u
l
a
r

l
i
n
e
s
 
c
a
l
l
e
d
 
c
o
o
r
d
i
n
a
t
e
 
a
x
e
s
.

T
h
e
 
p
o
i
n
t
 
c
o
m
m
o
n
 
t
o
 
a
l
l
 
o
f
 
t
h
e
s
e
 
p
l
a
n
e
s
 
a
n
d
 
l
i
n
e
s
 
i
s

c
a
l
l
e
d
 
t
h
e
 
o
r
i
g
i
n
 
(
0
,
 
0
,
 
0
)
.

T
h
e
 
c
o
o
r
d
i
n
a
t
e
 
a
x
e
s
 
a
r
e
 
u
s
u
a
l
l
y
 
d
e
s
i
g
n
a
t
e
d
 
a
s
 
x
,
 
y
,
 
z
 
a
x
e
s
 
a
n
d
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
s

a
s
 
x
y
,
 
y
z
,
 
x
z
 
p
l
a
n
e
s
 
c
o
r
r
e
s
p
o
n
d
i
n
g
 
t
o
 
t
h
e
 
a
x
e
s
 
t
h
a
t
 
t
h
e
y
 
c
o
n
t
a
i
n
.

L
e
t
 
a
 
p
o
s
i
t
i
v
e

d
i
r
e
c
t
i
o
n
 
b
e
 
a
s
s
i
g
n
e
d
 
t
o
 
e
a
c
h
 
c
o
o
r
d
i
n
a
t
e
 
a
x
i
s
.

E
a
c
h
 
a
x
i
s
 
i
s
 
t
h
e
n
 
a
 
d
i
r
e
c
t
e
d
 
l
i
n
e

a
n
d
 
d
e
t
e
r
m
i
n
e
s
 
t
h
e
 
p
o
s
i
t
i
v
e
 
s
i
d
e
 
o
f
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
 
p
e
r
p
e
n
d
i
c
u
l
a
r
 
t
o
 
i
t
.

T
h
e
 
C
o
o
r
d
i
n
a
t
e
s
 
(
x
,
 
y
,
 
z
)
 
o
f
 
a
n
y
 
p
o
i
n
t
 
a
r
e
 
d
e
f
i
n
e
d
 
t
o
 
b
e
 
i
t
s
 
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e

f
r
o
m
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
p
l
a
n
e
s
:

x
 
i
s
 
t
h
e
 
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
y
z
 
p
l
a
n
e
,
 
y
 
i
s

t
h
e
 
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e
 
x
z
 
p
l
a
n
e
,
 
a
n
d
 
z
 
i
s
 
t
h
e
 
d
i
r
e
c
t
e
d
 
d
i
s
t
a
n
c
e
 
f
r
o
m
 
t
h
e

x
y
 
p
l
a
n
e
.
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T
h
e
 
%
,
0
0
r
d
i
n
a
t
e
s
 
(
X
,
 
y
,

z
)
 
a
r
e
.
a
l
w
e
y
s
 
t
o
 
b
e
 
w
r
i
t
t
e
n
 
i
n
 
t
h
a
t

o
r
d
e
r
 
a
n
d
 
s
o
 
c
o
n
s
t
i
t
u
t
e

a
n
 
o
r
d
e
r
e
d

t
r
i
a
d
 
o
f
 
r
e
a
l
 
n
o
u
r
i
b
e
r
s
.
.

T
h
i
s
 
i
s
 
a
 
l
e
f
t
-
h
a
n
d

c
o
o
r
d
i
n
a
t
e
'
s
y
s
t
e
m
.

O
c
t
a
n
t
s

x
Y

z

I
+

+
+

:
I

-
+

4

:
I

.
.

+

1
;

4-
.

4.

V
+

+
-

F
I

-
+

.

:
I

-
-

.

:
I

+
-

-

T
i

V
I

1
f
t
 
o
r
d
e
r
 
t
o
 
r
e
p
r
e
s
e
n
t
 
p
o
i
n
t
,

l
i
n
e
s
,
 
a
n
d
 
o
t
h
e
r
 
f
i
g
u
r
e
s
 
i
n
 
s
p
a
c
e
b
y
 
m
e
a
n
s
 
o
f
 
d
r
a
w
i
n
g
s

o
n
 
p
a
p
e
r
,

c
e
r
t
a
i
n
 
c
o
n
v
e
n
t
i
o
n
s
 
m
u
s
t
 
b
e

a
d
o
p
t
e
d
.

O
n
e
 
a
x
i
s
 
i
s
 
d
r
a
w
n
 
h
o
r
i
z
o
n
t
a
l

a
n
d
 
d
i
r
e
c
t
e
d
 
t
o
 
t
h
e
 
r
i
g
h
t
,
 
o
n
e

i
s
 
d
r
a
w
n
 
v
e
r
t
i
c
a
l

a
n
d
 
d
i
r
e
c
t
e
d
 
u
p
w
a
r
d
,
 
a
n
d
-
o
n
e

a
x
i
s
 
i
s
 
d
r
a
w
n
 
a
t
 
a
n
 
a
n
g
l
e

o
f
 
1
3
5
°
 
w
i
t
h
 
e
a
c
h
 
o
f
 
t
h
e

o
t
h
e
r
 
t
w
o
 
a
n
d
 
d
i
r
e
c
t
e
d
 
t
o
w
a
r
d

t
h
e
 
o
b
s
e
r
v
e
r
.

T
h
e
 
x
-
c
o
o
r
d
i
n
a
t
e
 
i
s
 
+
 
w
h
e
n
 
a
p
o
i
n
t
 
P
 
i
s
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
f
t
h
e
 
y
z
 
p
l
a
n
e
,
 
n
e
g
a
t
i
v
e

w
h
e
n
 
t
o
 
t
h
e
 
l
e
f
t
,
 
a
n
d
 
0
w
h
e
n
 
i
n
 
t
h
e
 
p
l
a
n
e
.

T
h
e
 
z
-
c
o
o
r
d
i
n
a
t
e
 
i
s
 
+
 
w
h
e
n
 
P
 
i
s
a
b
o
v
e
 
t
h
e
 
x
y
 
p
l
a
n
e
,
 
n
e
g
a
t
i
v
e
w
h
e
n
 
b
e
l
o
w
,
 
a
n
d
 
0
 
w
h
e
n

i
n
 
t
h
e
 
p
l
a
n
e
.

T
h
i
s
 
c
h
o
i
c
e
 
o
f
 
a
 
c
o
o
r
d
i
n
a
t
e
 
s
y
s
t
e
m

i
s
 
f
o
r
 
c
o
n
f
o
r
m
i
t
y
.
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F
o
r
 
c
o
n
v
e
n
i
e
n
c
e
,
 
u
s
e
 
2
 
s
p
a
c
e
g
 
o
n
.
t
h
e
 
x
 
a
n
d
 
z
 
a
x
e
s
,
 
a
n
d
 
t
h
e
 
d
i
a
g
o
n
a
l
 
o
f
 
o
n
e

s
q
u
a
r
e

f
o
r
 
t
h
e
 
u
n
i
t
 
o
n
 
t
h
e
 
y
-
a
x
i
s
.
 
(
G
r
a
p
h
 
p
a
p
e
r
)
.

P
r
o
b
l
e
m
s
:

P
l
o
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
o
i
n
t
s
 
i
n
 
t
w
o
 
w
a
y
s
 
(
b
r
O
k
e
n
 
l
i
n
e
 
a
n
d
 
p
a
r
a
l
l
e
l
p
i
p
e
d
)
.

(
3
,
 
2
,
 
5
)

u
s
e
 
2
 
s
p
a
c
e
s
 
o
n
 
t
h
e
 
x

a
n
d
 
z
 
a
x
i
s
 
a
n
d
 
t
h
e

d
i
a
g
o
n
a
l
 
o
f
 
o
n
e
 
s
q
u
a
r
e

o
n
 
t
h
e
 
y
 
a
x
i
s
.

A
t
 
l
e
a
s
t
 
t
e
n
 
p
r
o
b
l
e
m
s
 
o
f
 
t
h
i
s
 
t
y
p
e
 
s
h
o
u
l
d
 
b
e
 
a
s
s
i
g
n
e
d
 
s
o
 
t
h
a
t
 
s
t
u
d
e
n
t
s
 
b
e
c
o
m
e

a
d
e
p
t
 
a
t
 
g
r
a
p
h
i
n
g
.

1
)

(
1
,

-
1
,

1
)

4
)

(
2
,
 
0
,
 
4
)

7
)

(
3
,

5
,
 
-
1
)

2
)

(
-
2
,

2
,

-
2
)

5
)

(
-
2
,
 
2
,
 
3
)

8
)

(
-
3
,

-
2
,
 
-
2
)

3
)

(
4
,

-
2
,

-
1
)

6
)

(
-
2
,
 
-
3
,
 
4
)

9
)

(
5
,

0
,
 
0
)

1
0
)

(
3
,

-
2
,
 
-
4
)

B
.

D
i
s
t
a
n
c
e
 
b
e
t
w
e
e
n
 
t
w
o
 
p
o
i
n
t
s

L
e
t
 
P
1
 
(
x
1
y
i
z
1
)
 
a
n
d
 
P
2
 
(
x
2
y
2
z
2
)
 
b
e
 
a
n
y
 
p
o
i
n
t
s
 
i
n
 
s
p
a
c
e
.

T
h
e
n
 
P
1
 
a
n
d
 
P
2
 
a
r
e
 
o
p
p
o
s
i
t
e

v
e
r
t
i
c
e
s
 
o
f
 
a
 
r
e
c
t
a
n
g
u
l
a
r
 
p
a
r
a
l
l
e
l
e
p
i
p
e
d
 
(
w
h
i
c
h
 
m
a
y
 
c
o
l
l
a
p
s
e
 
t
o
 
a
 
r
e
c
t
a
n
g
l
e
,
 
a
 
l
i
n
e

s
e
g
m
e
n
t
,
 
o
r
 
a
 
p
o
i
n
t
)
.
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T
h
e
 
e
d
g
e
s
 
o
f
 
t
h
i
s
 
p
a
r
a
l
l
e
l
e
p
i
P
e
d
 
a
r
e
 
p
a
r
a
l
l
e
l
 
t
o
 
t
h
e
 
c
o
o
r
d
i
n
a
t
e
 
a
x
e
s
 
a
n
d
 
e
q
u
a
l

i
n
 
l
e
n
g
t
h
 
t
o
 
t
h
e
 
p
r
o
j
e
c
t
i
o
n
s
 
o
f
 
t
h
e
 
l
i
n
e
 
s
e
g
m
e
n
t
 
P
1
P
2
 
o
n
 
t
h
e
 
A
x
e
s
.

P
P
i
o
i
s

a
 
d
i
a
g
o
n
a
l
 
o
f
 
t
h
e
 
p
a
r
a
l
l
e
l
e
p
i
p
e
d
,
 
a
n
d
 
t
h
e
 
l
e
n
g
t
h
 
p
f

t
h
e
 
d
i
a
g
o
n
a
l
 
c
a
n

b
e

u
n
d
.

P
r
O
b
l
e
m
s
 
t
o
 
b
e
 
a
s
s
i
g
n
e
d
.

G
r
a
p
h
 
a
n
A
 
f
i
n
d
 
t
h
e
 
d
i
s
t
a
n
c
e
 
P
1
P
2

1
)

P
1

(
4
,
 
-
1
,
 
9
)

P
2
(
-
2
,
1
,
 
6
)

4
)

P
1
(
2
,

-
3
,

1
)

P
2
(
5
,

-
6
,

-
2
)

2
)

P
1
 
(
0
9
.
-
2
,
 
2
)

P
2
(
4
,

-
9
,
 
6
)

5
)

P
1
(
2
,

-
8
,

8
)

P
2
(
7
,

4
,

-
1
)

3
)

P
i

(
2
,
 
5
,
 
8
)

P
2
(
1
,

2
,
 
6
)



C
.

P
r
o
j
e
c
t
i
o
n
s

A
 
p
o
i
n
t
 
P
 
i
n
 
s
p
a
c
e
 
m
a
y
b
e
 
p
r
o
j
e
c
t
e
d
.
o
n
a
 
p
l
a
n
e
 
A
 
o
r
 
o
n
l
i
n
e
 
.
e
 
T
h
e
 
l
i
n
e
 
t
h
r
o
u
g
h

P
 
1
 
t
o
 
A
 
i
n
t
e
r
s
e
c
t
s
 
A
i
n

a
p
o
i
n
t
 
c
a
l
l
e
d
t
h
e
 
o
r
t
h
o
g
o
n
a
l
 
p
r
o
j
e
c
t
i
o
n
 
o
f
 
P
 
o
n

A
.

T
h
e
 
p
l
a
n
e
 
t
h
r
o
u
g
h
P
j
L
t
o
.
.
e
i
n
t
e
r
s
e
c
t
s

2
 
i
n
 
a
 
p
o
i
n
t
 
c
a
l
l
e
d
 
t
h
e
 
o
r
t
h
o
g
o
n
a
l
 
p
r
o
j
e
c
t
i
o
n

o
f
 
P
 
o
n
 
X
.

T
h
e
 
p
r
o
j
e
c
t
i
o
n
 
o
f
 
a
n
y
 
s
e
t
 
o
f
:
p
o
i
n
t
s

i
s
 
d
e
f
i
n
e
d
 
t
o
 
b
e
 
t
h
e

c
o
l
l
e
c
t
i
o
n
 
o
f
 
a
l
l
 
p
r
o
j
e
c
t
i
o
n
s
 
o
n

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
p
o
i
n
t
s

o
f
 
t
h
e
 
s
e
t
.

T
h
e
 
p
r
o
j
e
c
t
i
o
n
 
o
f
 
a
 
p
o
i
n
t
 
i
s
 
a
 
p
o
i
n
t
,

a
n
d
 
t
b
e

p
r
o
j
e
c
t
i
o
n
 
o
f
 
a

l
i
n
e
 
s
e
g
m
e
n
t
 
m
a
y
.
b
e
 
a
 
l
i
n
e
 
s
e
g
m
e
n
t
 
o
r

a
 
p
o
i
n
t
.

,

C

P
r
o
j
x
 
P
i
 
P
2
=
x
2

-

P
r
o
J
z
 
P
1
 
P
2
=
z
2

z
i

P
r
o
y

P
1
 
P
2

F
i
n
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PREFACE

This syllabus provides a camprehensive guide to the first two years of

university mathematics and is written for the teabhers' use, not for

the students'. The committee interpreted university mathematics to

mean that attention was focused on the calculus sequence rather than

the entire mathematics curriculum for grades thirteen and fourteen.

The belief that the present mathematies curriculum haselagged behind

the growth and uses of the subject was one of the ideas that motivated

the committee in their writing. The committee thought that the develop-

ment of mathematics and the broadening of its applications have outgrown

the curriculum. We believe that the core of the subject will remain

unchanged but that the syllabus will present to the instructor a reorg-

anization of the material, some methods of approach, intuitive examples,

applications, suggestions for additions and deletions, amount of mathe-

matical rigor, proofs to be included as well as those to be omitted,

and selected reference books: These changes will be relatively minor in

overall content, but tremendously important in teaching emphasis.

The syllabus as the committee outlined it was not designed especially

for use with the superior student but for use with the student who will

use college mathematics and who comes to college with a substantial high

school preparation for it. We kept in mind in the writing of the syllabus

the OCSEIP recommendations for high school mathematics; that is we assume

that the student entering our program has had analytical geometry includ-

ing vectors in two dimensional space and three dimensional space. This

course does not have to be the complete traditional analytical geometry

course hut could have such topics as conic sections omitted.

ii



Though there is a tendency for some high schools to move calculus to

the twelfth grade, it is the recommendation of this committee that the

teaching of calculus should be restricted to the colleges. There are

many ideas and topics that should and can be covered in high school that

would give a student a much better background for the study of calculus.

One such topic would be an introduction to vectors in two-dimensionel

space and three-dimensional space. Other topics which could be extremely

useful from the point of view of engineering are elementary probability

and statistics.

In offering the following outlines we have omitted many definitions and

proofs. Since many of these proofs and definitions would be in the text-

book, it was thought that this omission would allow the teacher flexibility

.in the use of the textbook. Included in the outlines are.our comments on e

some of the problem areas, with suggested rearrangement of topics and

emphasis on methods of approach.

This committee does not feel that there is only one possible sequence of

topics. However, we have tried to formulate a basic list of topics. The

syllabus is not intended to be a continuous sequence but is taken up

topic by topic so that the order my be adjusted to the textbook being

used. The amount of time spent on a given topic will also vary with the

textbook.

The bibliography should be regarded as an attempt to include as nany

useful references as the committee had time to peruse during this writ-

ing. More than o2e refeience is sometimes given in hopes that the instruc-

tor might have at least one of these books readily available. Since

completion of the original bibliography other books have been added, in

a supplementary bibliography. Books in this are listed with primes, as

[41].

It is the committee's opinion that the course should develop in the student r

the idea of what constitutes a proofs and the necessity for a proof, so



that, by the second year's material, he will be prepared for a rigorous

development. During the first year, time should be spent on a more

intuitive justification, although care should be taken to point out any

difficulties that might arise. Thus, it is the committee's intention
1

that the course not be developed rigorously from the start, but that

the student's understanding of rigor should be developed throughout

the course.

An appendix listing same possible final exam quections for the first

semester course is included, to give an idea of the committee's feelings

as to course content. We have used four courses of four-semester hours

each as the building blocks for our outlines. A variation of this

form that was very appealing to the committee was a sequence consieting

of two four-semester hour courses and then three three-sepester hour

courses. In this latter sequence the first two courses would be the

same as our outlines. The otWer three courses would consist of linear

algebra, differential evations and infinite series, and vector calculus.

With some modifications the committee feels that the outline could very

easily conform to this sequence. A source of possible course arrangements

was the report to the Mathematical AssociatIon of America, "A General

Curriculum in Mathematics for Colleges". This report vas used for much

of our besic philosophy and influenced the design of the courses. For

a motivation of many of the topic selections and especially the placing

of a formal course in linear algebra in the first semester of the second

year, see the aforementioned report.

To select a textbook to flt each course outlined is a difficult task.

The committee feels that there are textbooks available which give a

fair approximation tO the outlines, but none which we have reviewed

that we would call a basic text. The majority of the committee recommends

the careful examination of [7] and [23] (Calculus Bibliography).

For linear algebra the topic coverage in [10] (Linear Algebra Biblio-

graphy) is one of the most complete as far .as this outline is concerned

but we are got in complete agreement vith the approach. In the vector
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calculus and differential litquations course the books [8] and [12]

(Calculus Bibliography) start out with good topic coverage but do

not go as far as our outline. The book with the most complete topic

coverage for this course is [4] (Calculus Bibliography).
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CALCULUS - 1st YEAR

(8 semester hours)

I. LIMITS AND CONTINUITY

A. Limits of sums,_products and quotients

1. Numerical and graphical illustrations to motivate an intuitive
understanding of limits

B. Continuous functiovs

1. Suggested illustrations of discontinuous functions, contrasted
with continuous, and continuous "smooth" functions

C. Extreme and intermediate value theorems (Tauroofs)

1. Very brief statement of the theorems (since they will be in the
textbo6k in use)

II. DERIVATIVE 4 hours.

A. Definition of derivative; tangents (general discussion)

1. Numerical example from plane geometry of tangent to a circle

B. Average and instantaneous rates of dhange used to define the
derivative

C. Derivatives of polynomials by the A-process definition of the
derivative used to define the tangent line to a curve

III. TECHNIQUES OF DIFFERENTIATION

A. Formulas for derivatives of sumsl_products, _guotients, rational
functions and x" rationall

B. Chain rule

C. Derivatives of implicit functions

D. Definitions of higher order derivatives

E. Definition of differentials and applications

IV. APPLICATIONS OF DERIVATIVES

A. Graphical approach to extrema of continuous functionsisjasma
interval



1. Mean Value Theorem and Rolle's Theorem

B. Extamiatend_points of a closed interval or vihere derivatives

fail to exist

C. Interpretations and_applications of first and second derivatives for

extrema for continuous ftinctions-iid7RiiiTIATWagagr7TWERORC"
and Yatiallallgtata

D. Velocity and acceleration apyglei_IE_EatejpsOtlgme

E. Newton's Method

F. Mazkis_Daasty.linimans

V: ANTIDIFFERENTIATION'

A. Antidifferential formulas

B. h0.1492119119LIRAPcilfnqjlam22192iVAITIllnEREE .

V. THE DEFINITE INTUGRAL 3 hours

A. Intuitive definition of the definite inttgral

B. Fundamental theorem of inte ral calculus

C. Differentiation under the integral

VII. APPLICATIONS OF THE DEFINITE INTEGRAL 9 hours

A. Area

1. Area between curves and coordinate axis

2. Area between two curves

B. Volumes of solids of revolutin_loyATALLystea_and shell methods

C. First moments and centers of gravit

1. Moments of areas

2. Moments of volumes

D. Arc length of plane curve

E. Area of a surface of revolution

3 hours



VIII. TRIGONOMETRIC AND EXPONENTIAL FUNCTIONS AND THEIR INVERSES 10 hours

A. Derivatives of the trigonometric functions

1. Limit theorems

2. Derivatives of other trigonometric functions

B. Derivatives of imverse trigonometric functions

1. Integrals

C. 1P ; derivative of loie.21

D. Derivatives and integrals of ax and ex

IX. HYPERBOLIC FUNCTIONS

A. Definition and derivatives

B. Wperbolic radian

C. kDerbol-etioiversell
D. Integration

X. TECHNIQUES OF INTEGRATION

A. Methods of sdbstitution

1. Algebraic substitution

2. Partial fractions

3. Trigonometric substitution

B-

1. Inverse trigonometric functions

2. Tabular device

C. Approximations

1. Simpson's Rule and Trapezoidal Rule

2. Other numerical methods

3 hours

9 hours



XI. VECTORS

A. Introduction

B. Vectors in the plane

C. Vectors in three dimensions

1. Definition

2. Equations of lines and planes

3. Scalar and cross products

4. Motion on space curves

5. DerivativeS

6.. Curvature, tangent, and normal

XII,. PARTIAL DIFFERENTIATION

A. Introduction

B. Functions of severalltlymqent variables

1. Scalar fields

2. Neighborhoods and open sets

C. Derivative of a function with respect to a vector

1. The directional derivative

2. The partial derivative

3. Continuity and limits of a scaler field

4. Meanvalue theorem for scalar fields

5. Linearity of the derivative

D. The gradient of a scalar field: Vf
1. Definition

2.4 Geometric interpretation of Vf

3. Tangent plane and normal line

4. Maxima, minima, and saddle points'



E. Tbe increment of a scalar field: Vi.f

1. Chain rule for derivatives of scalar fields

2. The total differential: df

F. Mixed partial derivatives

G. Implicit functions

H. Line iqfgERia

le Line integrals in the plane

2. Geometric interpretation

3. Path independent line tntegrals

4. Work

5. Evaluation

XIII. MULTIPLE INTEGRATION

A. Double integrals

1. Motivation

2. Definition and properties

3. Evaluation

4. A counterexample

5. Applications

B. _gTectflat variables

C. TILIKialt_isttanDA

1. Motivation

2. Definition and properties

3. Evaluation

4. Applications

-8 hours



CALCULUS - 1st Year 8 Semester Hours

I. LIMITS AND CONTINUITY

Ldmits and continuity of real valued functions of real variables are
considered in elementary calculus.

A. Limits of sums, yroducts and quotients

These are first considered from an intuitive approach, building on
previous experiences, since the concept of limit is often elusive.
Following the examples, which should include both algebraic and
graphical examples; students may be able to verbalize the limit
theorems for sums, products and quotients and compositions (or at
least believe in their validity). The illustration from plane
geometry of the relationship between the circumference of a circle
and the perimeters of inscribed and circumscribed polygons can be
recalled. Emphasize uninueness of limits with a proof of this fact.

1. An example of limits from arithmetic is the fact.that

1
= 0.33 = 0.3 + 0.03 + eoe

Many modern arithmetic texts at the college level will give
other examples, and some of the students will have had
geometric progressions and be able to use the formula
lim Sn = a

(in this case: 0.3 0.3

- 0.1 0.9
=1%.

)For the rest write
3

10 S = 3 + 0.3 + 0.03 + 0.003 +

S = 0.3 + 0.03 + 0.003 +
9 S = 3

3 1
and S =-45* = -g (Students are usually very willing to accept the

one-to-one matching of the above infinite series.) Finally,the
eq'definitiou should be discussed, and the limit of a constant
given as the first application.

The theorem concerning the limit of a sum should be proved, and
the student may be asked to reproduce it.

For an examPle of limits of sums we could start with a straight
line such as y = x 1, considering the values y assumeb as x
takes on values close to 2. Consider the tablet

x = 1.99 1999. 1.99999
y m 0.99 0.999 . 0.99999

X 0 2401 2.001 2400001
6 1.01 1.001 1.00001

1



together with the graphs of (1) yl = -1 (2) y2 = x (3) y3= x - 1

(1) y

lim -1 = -1
x--). 2

(2) (3) y

lim x = 2 lim x - 1 = lim x + lim -1 = 1

2. For motivation of an understanding of a product it is suggested
that something on the order of (x 1) (x + 2) = x2 + x - 2 be
considered by graphing both factors and then their product,
separately as in the example on sums to show that

lim (x
2

+ x - 2) = lim (x - 1) lim (x - 2),

(where n should include very large and very small numbers). An
agreement as to how the handy but much abused symbaco will be
used in the course can be reached here (for example some texts
use-co< x < +coto nean all real numbers).

3. For quotients, two types are suggested with a graphical approach
similar to that for products. Quotients with a constant in the
denominator are somewhat trivial and should be treated as con-
stant times a sum or product.

x2 -
First a function sudh as f(x) =

1----- might be considered
x -1

drawing the graphs of
2
- 1, x 1 and x + 1 and considering

limiting'values of the quotient as compared to the limiting
values of x +

x.2- 4
ta. A second type is exemplified by Limiting

- ox

value@ this function as X-AL 0) x--t2, x-4 -2) x--.1%.3 and

for very large and very small values of x should abe con-
sidered. Many other examples may be found in D2j.

Separate graphs of - 4, x2 - Sx + 6, and c4-Hc should be

drawn and the intuitive development of tht limit theorem
for quotients continued. txamples of thiS sort should con-
vince the students that the quotient oq is not unique)
and-a-(a t 0) is undefined. A formal statement or the limit
theorems is omitted since these will be in any textbook. .

An noted above) the theorem concerning the limit of a sum
should be proven. In a good class, the other theorems may
be proven also.

2



b. Continuous functions

The same examples used in "a" will motivate a discussion on
continuous functions, by examining the discontinuities present.
The classical examples of y = x2 and y = x are in most text-

books. The definition of continuity in the class discussion
of "approaches," "close to," "in the neighborhood of" and
H nearly" can also be generated from the graphs in "a." It

is strongly recommended that an agreement be reached that

numbers ",lose to" or "in the neighborhood of" a number N

be in the intervaln- < n <n+E for small epsilon,

in order to lay the foundation for future delta-epsilon use.

; x < 0
1) Some examples such as f(x) = 0 ; x = 0 , f(x)

x2 ; x > 0

,the signum function and step functions

1 ; x rational
.

-1 ; x irrational

and other similar functions should be introduced here.
An intuitive recognition that all polynomials of the

form

y = aoxn + aixn-1 + + an, (ai i = 0.1, ....

constants) are continuous can be generalized here, as
well as conclusions as to the continuity of the sum,
product, quotient of two continuous functions and corn-
position of functions (use the examples from "a").

c. Extreme and intermediate value theorems (no proofs)

These theorems should be presented from an intuitive pic-

torial approach.

1) Extreme value theorem. If f is continuous over an

interval a x b it has a minimum value m and a
maximum value M, that is, there are numbers xi and x2
in the interval such that m = f(x1) and M = f(x2)

and such that for all x in the interval the conaftion

m f (x) M.

2) Intermediate value theorem. If f is continuous over

an interval als A=b and if K is a constant for which
f(a)< K f(b) or f(a) > K >f(b) then there exists at
least one number c for which a < c< b and f(c) = K.

These theorems need only be stated at this time since
further use of them will be made. All discussion of
uniform continuity should be omitted.'



II. DERIVATIVE

A, DefinitIPETIkfl_IP.M.fIlts

Formal symbolic statements of the definitions of the derivative of a
function and of the tangent to a curve will be in the textbook being
used and are therefore omitted here. At some time during this dis-
cussion, the definitions in a mathematics dictionary should be
examined, particularly to clarify the student's plane geometry con-
cept of a tangent line to a curve. Notation for the derivative should
be introduced to conform to the text. Use of dy/dx can be deferred
until differentials are discussed, to avoid confLsion.

1. The following numerical example uses the studentts previous
knowledge of a tangent to a circle (including the fact that the
radius of the circle and the tangent to the circle are mutually
perpendicular at the point of tangency):

To dhow that the limiting value of the slope of the secant
line PiP2 is equal to the slope of the tangent to the circle
at P

2'

Consider the semi-cirele y = 169 - x2 and choose a general
point F1(xlvr1-69 -TIT) and a point P2(5, 12)9 and witte

m - x4
slope of the line segment P1P2 as ---- -

12 1/ 169 --
P1P 2 5 x

and take limits as x-5'5 of m .

12 + v/169 - x2
Pl!2

t."

lim -5
P P2 12

and m 12
OP2 5

P1(x, V169 - x)

The pattern of 111.--- Y2------Y1 --fix t.x)

"702 x2 71 x

.

coordinates of P
2
are taken more generally

nx = x2 - xl, can be noted, togefher with

/im m was equal to the slope of the
x2 - xl P1y2

where the

as (x9, y,), where
the fact that the

tangent to the circle.

The next examples generalize the pattern tu other continuous
functions.

4



B. Averlataildipstaptaneous rates of chna2

Student's familiarity with uniform motion problems and everyday ex-
perience is utilized to state that:

distance traveled
average velocity = time elapsed

In general, however, we know that fhe velocity is not equal to the
average velocity during the time elapsed, at various times it may be
equal to, greater than and less than the average velocity.

Consider an object moving in a straight line, such that at any time
t seconds, its distance s in feet is given by the formula s = t2 - 1.
Consider the following table of distmce and time starting when
t = 2 seconds:

time t 2 1.1 1.01 1.001 1 1 + h

t2 -1 3 421 .0201 .002001 0 2h + h2

Then consider the average velocity for the following time periods:

Time Period Average Velocity

from 1 to 2 seconds [3]/1 = 3 ft/sec

from 1 to 1.1 seconds 17.211 /0.1 = 2.1 ft/sec

from 1 to 1.01 seconds 1.024/0.01 = 2.01 ft/sec

from 1 to 1.001 seconds [00204/0.001 = 2.001 ft/see

from 1 to 1 + h seconds 12h + 0]/11 = 2 + h ft/sec

In any one time period we obtain only one average velocity and as
the time intervals grow shorter we can see the average velocity
values getting closer to 2 ft/sec. By using h as the time elapsed
after 1 second we get a general expression for the average velocity
of 2 + h ft/sec. If h is a very short time interval (say one-
billionth of a secoud) fhe value of 2 + h does not differ from 2 by
very much. This value 2 (which it should be noted is lim (2 + h)

is called the instantaneous velocity or the derivative f distance
with respect to time at the instant t = 1 secaad. See 6].

f!

The student's familiarity with automobiles in general, and drag races
in particular may be utilized here. The speedometer measures instan-
taneous velocity, while the time traps at the end of the quarter-mile
attempt to electronically approximate the instantaneous velocity by
determining precisely the average veloCity of a car while traveling
through a distance of at most a few feet.

5



After the work on limits, the above example can be generalized to

lim f(t h) f(t) lim =
h-0

lim (2t + h) = 2t (which gives a value of 2 when t = 1),

which is precisely our intuitive guess from the average

velocity table

If we have a function y = f(x), then lim if
0

it is a real number, will, by analogy, give the instantaneous rate
of change of the ordinate withe respect to the abscissa, or the deriv-

ative of y with respect to x.

The numerical example in I should be linked to this discussion, as
it appears that P2, (x2 - 0 and this problem has the

pattern of lim IKLIAL(2_:.1125.1 2 which is the ordinary

definition of a derivative for a function f(x); and for a circle,
at least, this limiting value at a point also gives the slope of

the tangent at this point.

A graph of s = t2 - I will illustrate the connection between
instantaneous velocity and the slope of a tangent line to a parab-;

ola at a point. It can be noted that the table of values for the

average velocity in B approximates the slope.

C, DeriiimIlnlapfTslympipls by the ts-process

The method of computing derivatives of polynomials by the &process
can not be demonstrated using the pattern established in the previous

nuMerital examples.

1. (See A and B) The following geometric interpretation of the
derivative may be used to motivate the definition of the tangent
to a smooth continuous curve y = Ax), P1 is taken as fixed

point, while P2 moves along the curve

6



The slope of the line through P1 and P2 is given by

f(a + A ) f
- a

= f(a +Ax) f(a)

x

When Ax is very small, P2 is close to Pi and the line through P1
and P2 is close to the line through A aria Pl. This line through
A and P1 is called the tangent line to the curve at P1 and its

lim
slope is given by the

f(a Ax) f(a)
, if this limit

exists. If the function is bounded and continuous, but

fip±._420.22_f(211 is unbounded, then x = a will be called theAx
tangent to the curve at Pl. See [6].

This approach enables the tangent line to a curve to be defined,
through the definition of the derivative, whereas many books use
the reverse order (See [2] for a good development). The numeri-
cal examples listed here can still be useful. If the lim

f(x +Ax) - f(x)
exists at a point P, the function is said toLX

possess a derivative at P or to be differentiable at P; if the
limit exists for all points on the curve f(x) we say f(x) is
differentiable. Similar comments can be made for intervals such
as a < x < b (a & b constants). Alternate forms, such as

xlima -

f(x) f(al
may prove useful, and can be introduced here.

-= x a

III. TECHNIQUES OF DIFFERENTIATION

A. Formulas for derivatives of sums, products, quotients, rational
functions and x" (n rational) (u" is covered in B)

These should be proven in class and students should be expected to
memorize and be able to use these formulas, but to derive only the
derivative of a sum. A suggested motivation for the need of sudh
formulas, using distance and velocity, can be developed from an,
equality giving the distance as s, a function of time t; s = At' +
Bt + C (A, B and C non-zero constants). An application of the A-
process gives the instantaneous velocity v = 2At + B and the use
of this as a formula to find velocity will quickly show the advan-
tage of this shortcut over the application of the -process to
each individual s = f(t) equation. The acceleration as the instan-
taneous rate of change of the velocity can be generalized here from
the patterns for instantaneous rates of change.

It should also be proved that if a function possesses a derivative
at a point, it is continuous at that point. The student could
reasonably be expected to reproduce th,is proof on a test.

7



D. Chain Rule

After gaining some experience differentiating y = xn, the student is
usually tempted to say the derivative, with respect to x, of y
where u is a differentiable function of x, is dy/dx = nun-1. Thus,
he would be led to say that the derivative of y = (x2 + 2)2 is
yl = 2(x2 + 2). However, an application of the A-process, or a
simple geometric agrument, based on a graph of y = (x2 + 2)2, shows
this to be incorrect, since y has its minimum value at x = 0, and the
tangent is horizontal there, so yl must be zero. Emphasis on this
and other examples may cure some students of one common error.

At this point, the student should see the necessity for a new tech-
nique to handle functions such as y = (x2 + 2)2 and y = x2 + 1. It
should be pointed out that such functions can be considered composite
functions. The idea of a "function of a function" can bg introduced
by suggesting the student make a substitution, say u = x' + 2 in the
function y = (x2 4. 2)2 so that y = u2. The student will see that
many functions may actually be composite functions, so that there is
a need for the chain rule. This may be introduced as follows:

If F(u) is a composite function, with u = f(x), and with
F and f differentiable, by the definition of derivative,

dr = lim AF = lim AF
, if Au is not zerodx Ax- Ax Ax----s.0 Au Ax

for values of x close
vice-versa, since u =

lim F _ lim
Ax - 0

to zero. Thus, u---b-0 as and
f(x + x) - gx1). It follows that

dr lim ta lim Au
-A7 9 so that dx = Ax - 0 Au x 0 ER

lim 11±X. lim
x 0 AA.ii

dr du.

dx

It should be carefully pointed out that the condition that Au is not
zero for Ax close to zero is important in this development, hut does
not actually restrict the chain rule.

The derivative with respect to x, of un, with u = f(x), for f a
differentiable function of x, should be derived, using the chain rule.
Other examples should also be included. Note that it should be
stressed that dy/dx, dy/du, and du/dx are single quantities, not ratios,
if this notation is used.

C. Derivatives of implicit functions

The difficulty of solving for y explicitly inLterms of x explicitly
in terms of y) in a relation such as x5y2 + xTy4 = 4 should provide
enough motivation for the student to use the rules for derivaaves of
sums, products and quotients from A and the chain rule of B to find

8



dy/dx. However, it should be made clear that this is only valid
under the proper conditions; if y cannot be a real-valued function
of x, as in x2y2 = -1, then the student should be able to see that
there are difficulties. The requirement that y be such a function
may be emphasized by replacing y by f(x) in each problem, before
differentiating.

D. Definitions of higher order derivatives

As soon as students have memorized the formulas for derivatives and
the chain rule, it is a short step to enlarge upon the interpretation
of dy/dx as a rate of change of y with respect to x to the rate of
a "rate of dhange." Thus, the higher order derivatives may be intro-
duced.

E. Definition of differentials and ap lications:

116Y))

C--P2(x + Ax, y + Ay) A y = SP2 ; Ax = PiS

Ay = f(x) + Ax) - f(x)

,
1

"
T kx + dx, y + dy)

i.- 4 s and Ay = f ..x 4.1....4j_lit-.f x
Ax x

I

since lim f(x + Ax) f(xl
f'(x), (fqx) = the derivative)

x--1 LS.x dx

we can writekY = fqx) +E (where C-1.0 as Ax No; leave the

proof for the third semester) if we multiply by iSx we have Ay =
ft(x)Ax + (6,x (where

Now ifAx is very small, intuitively we can see that 6 is also small
and e px will be even smaller. The arithmetic analogy of multi-
plying two ratios, such as, 1/10 1/100 = 1/1000 will serve to con-
vince the class. We can then write ft(x)Ax for a reasonable approxi-
mation to the value ofAy. Illustrative problems can be found in all
texts and are therefore omitted here.

The definition of dx as the differential of x, where dx can be any real
number (in the picture above dx = Ax =Fil), is followed by the
definition of differential of y as dy = fi(x) dx, which says that dy =
Ay. In the diagram above,

9



differnItialeREItan 0 = ft(x) and fqx)
= differential of x

(since dy = ft(x) dx),

but also tan 0 =-----, which gives the coordinates of T shown in
P1S

the diagram as (x + dx, y + dy). Tan 0 is by definition the slope

(If P3T fhP fangent at PI: and thus tan 0 = f'(x). The quotient

of tte differentials is aefined so that it "behavesg like the deri-

vative dy/dx. It should be noted that another way of regarding the
diffenential is to recognize it as a linear function which approxi-
mates a given function at a point.

Formulas for sums, products, quotients and um (u a differentiable
function of x) should be given tn terms of difl'erentials. See Nj

and r2i1.

IV. APPLICATIONS OP DERIVATIVES

f'(x) dy/dx has been defined so that any point P(p, f(0), where
f'(a) is defined, f'(a) gives the slope of the tangent to the curve at
the point P. This leads to several app3ications of the derivative in
geometric considerations, physics, engineering and economics.

A. Intuitivepproach to extrema of coutinuous functions in an open
interval restricted to "smooth° curves)

See I, C, for statements of the extreme and intermediate value

theorems.

Considering the graph of a differentiable function f(x), for

a < x < b, intuitively,

It is easily noted that
if a curve has a "high
point" (or a bottom point)
such as P1

and 1% the
tangents at thesb points
are parallel to the hori-
zontal axis and their
slopes are therefore zero.

Such points are called extrema; P2 is at a local (or relative) maxi
mum and P1 and P3 are at local (or relative) minimum. The real

zeros of ft(x) are fhe abscissas of these points. If the minimum

10



value of the function in the interval (ap b) were desired we would
choose the ordinate for Pl. 'If the maximum value of the function

was requested for the interval (a, b) we would be unable to find

one. (See IV, )

Many problems from geometry, physics, economics, etc., can be ex-
preseed as continuous functions, whose graphs would be "smooth"
curves, and whose relatively largest and smallest values, under
certain restrictions, are of interest*

L. Mean Value Theorem and Rolle's Theorem

A standard proof for Rolle's theorem is usually included in
'elementary calculus texts and is therefore omitted here. The
proof of the Mean Value Theorem (or the Law of the Mean) cus-
tomar4y rests on Rolle's Theorem, or is deferred until
advanced calculus. (See II, C)

These theorems should be well illustrated, both pictorially
and by examples. It can be pointed out that Rolle's Theorem

Justifies the previous discussion. The Extreme Value Theorem.
presented in I, C, with f(x) > 0 can be re-examined in the
light ofRolle'sTheorem and the Mean Value Theoremc

B. Extrana at end_poents of a closed intervel,.or where derivatives
fiail to exist

Referring to tle figure in IV, A, consider tbat the interval is
a x b. Now if the maximum value of the function on the
interval b,b.] is desired the answer is f(b). The minimum value
would still be at Plp and the statements about local maximum and
minimum values woura be unchanged.

Examples of extrema where the derivatiee fails to exist usUally.

:
include f(x) = lxl, f(x) = 1 x ; x .4 1

- x ;
, etc., on appropriate

2 x : 1
intervals.

Points in an open interval (x,b) whose abscissas are the real
zeros of fqx) may be local extreTe values. Counterexamples pch
as f(x) = x4 = 3x -I- 3x = (x 1)' 1 where fl(x) = 3(x -.1)L
is non-negative for all x, should be graphed tO illustrate the
limitations of the techniques of finding extrema.

C. Interpretations and applications of first and second'derivatives
for extrema for continuous functions and to curve sketchiiiiTrOil-

zontal and vertical tangents.

For all fbnctions whose graphs, in the interval under consideration
are "smooth" and continuous, whether the functions are simple, poly-
nomlals, or arise from physical epplieatiaas the i=oliowing remarks
apply:

11



A graph of a function with a
graph of ft(x) and f"(x)
immediately below provides a
good illustration of the rela-
tionship between a curve and
its first and second derivatives,
as each graphically describes
the changes in the slopes of the
tangents to the curve above it.

The real zeros of fl(x) are observed to the abscissas of the points
where the tangents to f(x) are parallel to the horizontal axis,
and the real zeros of f"(x) are observed to be the abscissas of the
points of inflection on f(x); where the curvature changes from con-
cave down to concave up (or vice versa). Note that some texts use
convex up and convex down, others use fhce up and face down. These

. results should be derived.

Some suggested to assist students in using first and second deriva-
tives in sketching curves are the following:

1

)1
1

1

ft(x) > 0 for all x
f"(x) < 0 for all x

I .

E (a,b)
E (a,b)

fl(x) > 0 for all x E(a,b)
f"(x)> 0 for all x E (a,b)

12

f'(x) < 0 for ail x E
f"(x) < 0 for ail x E

1

a,b)
a,b)

a
f'(x) < 0 for all E
f"(x) ) 0 for ail x a,b



The following compact table is another convenient device, to assist
the student:

f (x) f"(x) Shape of graph ----1

Signs +

_

+

+

+

-

/
\

N%-....

i'/°.-

See [6] and (2a.

Illustrating the pg of the table on f(x) = x3 - Sx to aid in drawing .
its graph: (See Op

X-axis
II .

-1 0 1

ft(x) + 0 - - - 0 +

f"(x) . '". .^ 0 + + +

f ,r.##
( ...

The real zeros of f(x) are 0 and +VT, Therefore the graph crosses
(or touches) the x-axis at (0,0), (.15; 0) and (ri, 0). The real
zeros of ft(x) are I. Therefore, the curve has horizontal tangents
at*(-1,2) and (1,-2). The +, Os pattern when x: = -1 for fqx)
shows a local mnximum (as does the bottom line of the table).
Similarly the table shows a local minimum at (1,-2).

The raal zero of f"(x) gives the inflection point as (0,0). To graph
the Ainction only a couplm of other values would need to be added to
the table. The real zeros of fl(x) and f"(x) are often called crit-
ical values."

13



Vertical tangents can be easily introduced by an analogy with hori-

zontal tangents as occuring where dx/dy = 0; or by a use of the

definition of the angle of inclination of the vertical line being

900 is 0. If is the angle of inclination then the slope is

tan 4P = dy/dx cot = 1 = dx/dy for all 0 < 4? < 90° and

90° < < 1806 .
dy/dx

runctions where fqx) has real zeros, and no local extrema occur

should also be 411"ct"nt"-

It should be noted that values for which f"(x) is not continuous

may determine points of inflection on the curve. It can also be

seen that the tangent line to a curve at the point of inflection

always crosses the curve.

For example:

f(x) = x3 - 3x; f'(x) = 3x2 - 3 and f"(x) = 6x

at the point (0,0); f"(0) = 0 denoting that (0,0) is an inflection

point; NO) = -3 and f(0) = 0. The equation of the line through

(0,0) with slope of -3 is y = -3x.

For 7C< 0 the curve must be
below the tangent and be coll..;

cave down; for x > 0 the curve
must be above the tangent and
be concave up.

D. Maxima and minima problems

(See IV, A, and IV, B, for a discussion of determining extreme points

on graphs). Most texts include a section of problems arising from
geometric, physical and economic situations where it is desirable to

find a maximum or minimum value. Motivation will depend on the par-

ticular textbook being used as problems in this area differ mainly in

wording from book to book.

E. Velocity and acceleration applied to rate problems (See II,B for

instantaneous velocity and acceleration

If y = f(t) then the rate of change of y with respect to t is given

at once by dy/dt. But if y = f(x) and both x and y are arbitrary
functions of t we can find dy/dt by using the chain rule. (See III,B)



F. An example of the practical use of the tangent to a curve is Newton's
netholloraproximating the real zeros of a function

Newton's method is one example of an iterative technique. Probably
one or two problems computing first and second approximations would
be sufficient since the arithmetic is burdensome without a computer.

V. ANTIDIFFERENTIATION

This section may be motivated by recalling for the students the techniques
of finding velocity given acceleration, or of finding distance given veloc-
ity. This should lead the student automatically to the concept of anti-
differentiation. As illustrations of the technique a few functions should
be differentiated to enable students to consider what is required to work
backward to determine the original function.

A. Antidifferentiation formulas

Mese should include the formulas for 4)(f(s) + g(x)) dx and a f(x)
dx, (where a is a constant) as well as the antidifferentiation formulas
for appropriate functions covered in the previous section (III,D).
The student could be expected to derive all of these. The problem
solving nature of antidifferentiation should be stressed rather thau.
the memorization of the variqus formulas. Thus, a problem like4e
dx might be followed by g x') dx or j(2x)3 dx and !sin x dx could
be followed by P3 sin 2x4dx. The idea of a subst4tution to assist in
the determining of an antidifferential may be in, aced later, for
those who need a recipe, but the problem solving approach should be of
value to the student in much the same way that trigonometric identities
are. Checking the results of antidifferentiation leads to a clearer
understanding by the student.

B. Applications to acceleration, velocity and distance

After the introduction to antiderivatives, the student should be ready
to apply them at once.

VI. THE Damn INTEGRAL

The student may not be acquainted with the summation notation, so it
might be necessary to include a brief discussion as to its meaning and

+ bi) and> . However, it
t

basic properties, such as >
i = 1 i = I

should be kept in mind that the sigma notation is only a tool which
makes a more compact expression, and is not at all necessary for under-
standing the concept of the definite integral; it only helps the student
understand the notation. Therefore, little time need be spent on the
summation at this point.

A. Intuitive definition of the definite integral

This section should be introduced by approximating the area under a
curve by means of rectangles of the same width. The idea of a limit

15



of an abstract sum is too difficult for students to understand at
first. It is important, when introducing the definite integral in
this way,that time not be wasted in determining exact closed form
values as done in Efl and several others. The tedhniques used,
while interesting and valuable, tend to obscure the basic nature of
the definite integral, hence are postponed until the third semester
of calculus. The time is better spent by actually calculating
several approximations for an area, by means of increasing numbers
of rectangles. If Darboux sums are used, an example might be to cal-
culate the area bounded by y = x?, x = 1 and y = 0. The calculations
result as follows:

First approximation,Axi = i = 1, 2

Lower sum = 0 - 1 1 =
2 4 2 8 <1

8

Upper sum =1 . + 1 . ------ --
1 5

4 2 2 8

Second approximation,Axi = 0.1, i = 1, 10

"Lower sum = (0) (.1) + (.01)(.1) + (.04)(.1) + (.09)(.1)
(.16)(41) + (.25) (.1) + (.36)(a) + (.49)(.1)
(.81)(61) = 0.285

Upper sum = + (.04)(1 + (.01(.1) + p6)(.9 +
+ (.36)(.1 + (.49 (.1) + .64)(.1 +

.81)(.1) + (1)(.1) = 0.385

0.285 <A <0.385

If the students have learned to program a computer) they may be en-
douraged to carry this further. The experience Should be valuable
to them. If Riemann sums are used; a similar example could be
given.

It should be pointed out that other numerical techniques exist) audh
aa Simpsonts rdle, whidh will be covered later.

After the above introduction, the mote abstract definition of the
definite integral may be easily introduced. From this point on) no
matter what a definite integral may repreSent in a particular pro-
lem, it shOuld be emphasized that it is the limit of a MM. tt

should be pointed out that under certain donditionS, the integral
tay hot eXist: Illustrations should be included to indicate how this
is possible, such as41 3 dx. At this point A note mAy be made

of Missy theorem) which says briefly that for f ahd g continuous
functions on [a,k]i,

lim )g(01 )4x.
E-10 = 1

where 8 is the maximum of the Axi.

16
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B. Fundamental theorem of integral calculus

In this section, we may state the fumdamental theorem, and i/lustrate
it by means of several sample problems so that the students can see
its value, and begin to use it.

The calculus texts bq and m offer two different approaches
that may be of value for introducing the fundamental theorem in
mn 4ntu4t;v0 m=nnor. Thn der4uni-it7n lInc boon 4n Frnannoti frnIn 010

intuitive approach of velocity, and has been defined as an abstract
limit; the definite integral has been introduced from the intuitive
standpoint of area, and defined abstractly as the limit of a sum.
An intuitive development of the fundamental theorem which combinep
some of these should be of value to the student. See B'q and DPI
for further suggestions. For a further connection between area
under a curve and velocity, see Physics, Physical Science Committee,
D.C. Heath & Co., 1960.

After this introduction, the theorem should be proved. Problems simi-
lar to those in the material on antiderivatives should be reassigned
as definite integrals. It may, be noted that integration tends to
lt smooth" a function. Examples include the step function, (xj.

C. Differentiation under the integral

At this point, the idea of differentiating the integral by differen-
tiating the integrand, and then integrating may be discussed, for
definite integrals. The theorem concerning this should be discussed,
with careful emphasis on the condiditons under which it is valid.
See [91.

VII. APPLICATIONS OF THE DEFINITE INTEGRAL

In all of the material covered, students should be required to sketch
figures for each problem.

A. Area

The idea that an area may be found by means of integration has been
introduced, so it should not be hard for the student to move into
this section. However, emphasis must be placed on the techniques
for setting up the integral. It should be noted at this point, if
it hasn't been covered already, that the expression under the inte-
gral is simply an idealization of the expression under the summation
in the definition of the definite integral. From this, it is an
easy step to show the students how to set up the integral for an area
by finding the formula for the area of a typical rectangle (or
rectangles), which is the differential of area. This.should make
it easier for the student to set up the integral for problems such
as the area enclosed by x = y2 and y = x 2 where the area must be
split up.

17



1. Area between curves and coordinate axes. The material here
should include areas strictly above, strictly below, and both
above and below the x-axis. Also, similar problems involving
areas bounded by the y-axis should be included.

2. Area between two curves. This section should be covered in
such a way that the student can set up the integrals by means
of a problem solving approach. For this, a typical rectangle
(differential of area) should be drawn on the figure, and its
length, width and area determined for each individual problvm.
This is in opposition to the cookbook approach, in which the
student simply memorizes "Upper curve minus lower curve times
dx," or something similar. The sketching and finding dimensions
of the typical rectangles will be used again in the section on
moments.

B. Volumes of solids of revolutionpby disk, washer and shell methods

Once again the student should not attempt to memorize techniquea;
although it will be necessary to memorize the formulas for the
increments of volume in the various methods. Perhaps.the best way
to approach this material is to first draw the region to be revolved,
and include in the figure the typical:rectangle, just as done in A.
Then, when the student visualizes the solid of rotation, he can
visualize also the disk, washer, etc., which is described by the
rectangle. He can also easily determine the limits of integration
from the area problem.

Intuitive justifications for all of the increments of volume should
be included.

It should be damonstrated how a solid region might be approximated
by means of solid didks, or wadhers and shells, and it should be
-.inted out again that an integral represents the limit of the sum

that is thus determined. From this, the student should be shown
how to set up the integral for a volume, as indicated above.

D. First moments and centroids

Eote that the centroids are independent of the coordinate system.

1. Moments of plane regions. First the definition should be given
for the moment of a point mass in the plane, with respect to
both coordinate axes. Some problems should be defined for a
plane area with constant density. Mbtivation for this definition
might include the example of a balanced seesaw. At this point,
the centroid of a narrow rectangular region with constant density
should be determined, either by intuition or, preferably, by
means of integration. After this, it is an easy step for the
student to see how to find the moments, in the same manner as the
area problems, by taking the limit of a sum of moments of indi-
vidual rectangular strips. For practice, the student should
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return to the areas calculated previously for the plane regions
and determine their centroids. For good students, the idea of
va. table density might even be included. A problem should per-
haps be included verifying that the centroid of a circle is at
its center.

2. Moments of volumes. The ideas of moments and centroid of a solid
region mny hP motivnk-Pd hy pnint Trinceac 411 Than, lacing
the known centroid of a disk, washar or shell, the moments and
center of gravity of a solid of revoluation may be introduced.
The role of the axis of revolution should be carefully pointed out
to the students. They should realize that the centroid of a
disk, washer, or shell, is on the axis of revolution, so that,
when calculating the moment with respect to the axis, the inte-
grand must be zero. A more detailed treatment of moments and
centroids will be included in the third semester.

Optional material

It is recommended in this report that the material on arc length
-and surface area_in three space be covered fram the standpoint
of vectors. However, it may bedaiked to cover the material
on plane curves and surfaces of rotation at this stage instead.
Note that due to the nature of the differential of arc length,
the problems which may be solved at this stage are very limited.

D. Arc length of a plane curve

The student should by now be used to the idea that the limit of a
sum may be expressed as an integral. The arc length of a curve may
be approximated by

v/56 y1)2 (A x1)2
, the limit of Which is

kdy/dx)2 + 1 dx 1 + (dx/dy) dy,,
-A V

if

=0\/(dy/dt)

2
(dx/dt)2 dt.

t C

Since paremetric representations of curves have not been discussed,
if it is desired to use the parametric form, some time wIll need to
be spent discussing the pair of equations y = At), x = x(t) as
an extension of Section IV,D. Nbw such representations as x t--1 a cos t,
y = a sin t, for a circle should be considered.

1.9



E. Area of a surface of revolution

Using the idea of approximating a curve by means of a polygonal arc,
it is easy to develop an approximation of,a urface of revolution by
conical sections, as is done in [211 and L29 . Areas of other sur-
faces will be determined later.
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VIII. TRIGONOMETRIC AND EXPONENTIAL FUNCTIONS AND THEIR INVERSES (10 hours)

A. Derivatives of the trigonometric functions and corresponding

integrals. In attempting to find the derivative of sin x,

various approadhes may be used. Two very common approaches

usIng 11,4s4m trignnnmotr4n 4114'nt4 t4ac 4111"11114ng only s4n..e .70

cosines are those given in [14], [21], and [37]. Some authors

will define arctangent x as a function whose derivative is .

1 , which will enable them to use quite a different approach.

1+x
2

See [21]. Another approach is to use infinite power series

definitions (Taylor's series) for sin x and cos x to obtain

the desired results. See [34]. But in the approaches used in

some books there is a need to find lim sin 0 and lim 1-cos0.
0 40 0 0 + 0 0

1.. These two limits are developed in a great variety of ways. Usually

lim sin 8 = 1 is done first, from which the second limit follow
0+0 0

readily. Some discussions of lim sin 0 are approached by using
0 40 0

inequalit*es of three areas involving regions associated with the

unit circle and a given angle 0, measured in readians [37], But

for other approaches, see the following: [3], [6], [23], and [5].

2. The derivatives of.the remaining trigonometric functions may be

done most easily by uting various trigonometric identities and

the chain rule. The A-process may be used to reinforce the

important concept of a derivative.

B. The derivatives of the inverse tri onametric functions and the

cOrresponding integrals. Some review of the graphs and proper-

ties of these functions may well be needed. The principal values,

in particular will probably need to be mentioned.

The difficulties in defining the principal value ranges for'

sec-ix and csc-1 x should be mentioned.
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1. The student should be able to evaluate the indefinite inte-

grals and
a
2
+x

2

dx
.

a
2
-x

2

C: dt ; derivative of log
e

x. Some authors prefer to define

J1 u

log
e
x as dt. By doing so, the "question of continuiV

1

causes no difficulty", according-to [10], "Since the logarithm

is defined as an integral and therefore as a continuous and

differentiable function, whose inverse function is also continu-

ous". Then we inmediately have or can quickly obtain:

d(loge x)
= 1 [29]. For a more traditional treatment,

dx

that of building, directly upon the elementary definition of

loge x as the inverse of the exponential function, see [6],

[14], and [23]. For another approach, see [34], which first

uses an infinite series approach for e
x

and its derLvative.

Afso, see [2], [21], and [31]. The approach should be geared

tb the text being used. However, the committee feels that each

of the first two approaches above have merit and should te dia-
1

cussed if time allows. Whatever approach tb the logarithm is

presented, its various properties should be considered, such

as ln xy ln x + ln y and ln xa = a ln x. Also,

the graph should be emphasized. This could be introduced by

plotting points, but its derivatives should be used also, to

give the students a review of curve sketching.

1. jitan x dx, j cot x dx, j sec x dx, and j csc x dx can

then be developed.

Derivatives and inte rals of e and ex. These derivatives

developed rather easily after the derivative of loge x
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has been determined. The uniqueness of ex as the only function,

equal to its own derivative and integral should be pointed out.

Different methods are employed by [2], [6], [23], and [31].

The derivatives for log x and fix may be developed nezt by

using standard change of base nymulas.

IX. HYPERBOLIC FUNCTIONS

A. The ideas about hyperbolic functions which are necessary for

further work can be covered in 3 or 4 hours of class work.

The sinh and cosh F.hould be defined in terms of e and then

the tanh, coth, sech, and csch can be defined in terms of the

sinh and cosh. Analyze the sinh and cosh functions, includ-

ing the graphs, using methods of calculus where applicable. If

time permits the properties of the other functions can be studied

"in a similar fashion.

CompaTisons and contrasts should be made with the properties.and

identities of the so-called circular functions. In particular

the counterparts of the Pythagorean identities should be mentioned.

See [23] for a fairly complete list of propercies and identities.'

The students must know the formulas for the derivatives and

corresponding antiderivatives of all six hyperbolic functions

and in fact should be able to derive them.

Pr
B. The Hyperbolic Radian P(x2Y)

= sinh u

= cosh u

23
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Calculus - 1st Year

For the unit nalf-hyperbola, x
2

- y
2

= 1 x 1, we find an

interpretation analogous to the concept of radian in the unit

circle.

Let x = cosh 4, y = sinh u and dalculate the area of the

sector AOP in the above figure. This area is c'qual to the

area of triangle OQP minus the area of AQP.

P P
PArea of A.QP =

1

y dx = sinh u sinh u du = sinh2u du

IAA A

P(u=u)

= 1 J. (cosh 2u-1) du = 1 fi sinh -u
2 2 2

A 1A(u=0)

= 1 inh 2u - 1 u = 1 sinh u cosh u - 1 u
-2- 2

Therefore, area of sector AOP = area of OQP - area of AOP

= 1 sinh u cosh u -(1 sinh u coshAi-1

2 2 2

or, u = twice the area of the sector AOP

The term hyperbolic radian is sometimes used in connection with

the Tariable u.

C. The inverse functions may be defined along with a brief analysis

of their properties including their graphs. The derivatives of

these functions should be included but the correspondig anti-

derivatives are not absolutely essential since all integrals of'

this type can be handled by a regular trig substitution. The

natural log form of the inverse hyperbolic cosine could be

derived and the corresponding forms for the othbr inverse func-

tions mentioned.
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D. It is suggested that if students have difficulty integrating

certain expressions containing hyperbolic functions, that the
. hyperbolics be changed to exponential form and the resultant

expression hopefully integrated.

X. TECHNIQUES OF INTEGRATION.

A. Methods of substitution:. It should be recalled from Section V

*that the precess of antidifferentiation is the inverse process

of differentiation. This process can be expanded by giving the

student some methods to integrate certain forms. The first.of

these methods is that of substitution. The basic idea.behind

this method is, if we know that j f(u) du = F(u) + C and

u = g(x) then if(g(x)) g'(x)) dx = F(g(x)) + C.

1. Algebraic substitutions. An example will illustrate this method.

Since x dx = x
2

+ C and sin 0 cos 0 de = sin2 0 + C
2 2

then m'cl might show the similarity between these examples with

J.
x dx = 1 x

2
+ C

r+sin 0Irsin

sin0 d(sin0) = 1 sin2 0 + C

NI/

sin Ocos 0 d 0 = 3. sin
2
0 + C

Another example of integration by substitution is the evaluation

of

jmoomaya...e.
xi 1-x dx. Students have difficulty in this type of inte-

gration because they invent a new rule, "the integral of a product
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is the product of the integrals". So we try to eliminate this

difficulty by a substitution. Suppose w.e let u = N3r-T. Then

= 1-u
2

and dx = -2u du. Thr- j x4r17-x dx

144 t t
= (l-u

2
) u( -2u du)

2 4,
= -2 j (u -u ) du

= -2 ('u- + C

3 5

, ,3/2
= -2 1-x)

3

1-x)511 C

5

2. Partial fractions. This section is concerned with methods of

integration of rational functions. That is, integrals of the

J

form P(t) dt, OW 0 0, where P and Q are polynomials

-Q-NT

in t. The tmportante of factorization in integration can be

motivated by an example such as

J

dx c

x
2
-3x+2

1 = 1 - 1 1 which implies that

x
2
-3x + 2

x-2 x-1

1 = ( di dx , which can be inte-

x2 2
j x-2 x-1

grated.

What is needed then, is a systematic method of separating a

proper rational fraction which does not come under any of the

basic forms into a sum of fractions which can be integratea.

We call this the method of partial fractions. See [6].

3. Trigonometric An integrand, which contains one

of the forms y/7-7 2 2 T T 2 2 2 2
a -u , a +u , u -a , a +u , or a -u ,I-

where a is a constant and u is a differentiable function,
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may be transformed into an integrand involving trigonometric

functions. If the u substitution is tried on the above forms

we seem to get nowthere. However, by use of a trigonometric

substitution we are usually able tn succeed. The student should

take care to see that the choice of substitution leaves the

domain unaltered. Inworking problems with trigonometric substi-

tution, one step in the substitution that might be troublesome to

the student is: Find cos y if sin y = x. A handy device to

solve this is to draw the figure: hence,

cos y = 2 assuming proper domain.

B. Integration by parts. This section could be motivated by taking

an easy differential and then writing in antidifferential form.

Thus, by working backwards, the solution of an integration prob-

lem is found. For example:

d(x sin x) = (x cos x + sin x) dx

Since we know d(cos x) = - sin x dx, we can then write,

d(x sin x + cos x) = (x cos x + sin x - sin x) dx

d(x sin x + cos x) = (x cos x) dx. Hence

jx cos x dx = x sin x + cos x + C

On.the other hand we could have approached this example using the

following method. Compute j x cos x dx. We 10egin be looking

for two functions, say f and g, such that d(f g) = x cos x dx;

try f = x and g = sin x. Then d(x sin x) = (x cos x + sin x)dx.

So our first Tuess failed. However, from this failure we can see

that d(x sin x) - sin x dx = x cos x dx. Therefore, j x cos x dx =

x sin x + cos x + C. The above guessing method can be formalized
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into the integration by parts technique. In the development of

this technique some steps should be emphasized. Mhen the technique

is formalized we state that

d(uv) = u dv + v du, where u and v are different-

iable functlons, and

'qv +C = Judy. +jv du

uv j 1rdu = j u

It is important to note that the constant is dropped (in same text-

books) because the equal sign tn the last expression means that-the

two sides of the equation represent the same class of functions.

1. Inverse trigonometric functions. The formula far integration by

parts enables us to shift the problem from integrating one form

to that of integrating another, which may be easier to handle.

This form is especially useful for integrating the inverse trigo-

nometric forms like j cot-1 x dx.

2. Tabular device. A tabular device for integration by parts is to

write the formula in the following manner:

Computd: ix ex dx

Hence:

indicates uv - jev du

indicates

jex ex dx = x ex rex dx

jex ex dx = x ex - jeedx C

. 28
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C. Amroximations. The teacher should emphasize that we have func-

tions whose integrals are not elementary functions. For example,

using a finite number of functions already studied, we cannot

write an expresilion whose derivative is e-x
2

. See [37].

Approximation methods are necessary then ordinary integration is
.

difficult, when the indefinite integral cannot be expressed in

terms of elementary functions, or when the integrand is defined

by a table of values.

1. Simpsons Rule and TrapeRaLial Rule. Since not all integrals

are elementary functions, a numerical method is needed.to com-

pute definite integrals. Two of these numerical methods are

Simpson's rule and the trapezoidal rule. The application of

Simpson's rule has the advantage that it does not require a

graph of the curve nor a determination of the approximating

parabolic arcs. See [37].

In the trapezoidal rule the points in which successive ordinates

meet the graph are connected by attaightline semInts; in Simp-

son's rule the points are connected by segments of parabolas.

A student might ask at this point, if the area under the curve

can be approximated by rectangles *then why bother with Simpson's

rule and the trapezoidal rule? In the problems mentioned above

it is highly desirable to be able to estimate how much .Irror is

made by calculating the integral by an approximate method.

Simpson's rule and the trapezoidal rule are used since error

under these methods has a greater rate of convergence. See [21].

2, Other numerical mbthods. As might be expected, better approxi-

mations to the area of a region can be obtained by using other

methods, but the resulting formulas are usually more complex

than those of either the trapezoidal rule or Simpson's rule.

It is generally more practical id computational work to use one

of; these two rules with a larger n than a more complex rule
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with a smaller n. One of these methods is to use Chebyshev

polynomials to approximate the function.

If a computer is to be used the method will often depend on

the available memory space and machine time.

XI. VECTORS

A. Introduction. Since the abstract idea of a vector should be

covered in depth in the linear algebra course, the development

here should proceed from two to three space on an intuitive

basis. Theorems should be illustrated geometrically, as most

texts do. Proofs should be motivated and proven geometrically.

As many precalculus courses do not contain the algebra of vec-

tors the committee recommends such a development in this first

year calculus.

The geomef qc approach through applied vectors in two space is

probably the easiest way to introduce the student to the concepts,

as previous experience in vectors would probably be in physics or

trigonometry. However the committee recommends proceeding into

an analytic description of vectors and their components unconnected

with applications, since the main advantages of a vector approach

appeal in spaces of higher dimensions. Most books appear to have

the same sort of analytic description, so this need not be

repeated here. See [4],[7],[8], and [23]. For a good descrip-

tion of free vectors see [23].

Several things should be noted: (1) Ordered pairs of numbers

are used to describe many mathematical quantities as well as

two dimensional vectors determined by the origin and the ordered

pair (x,y); (2) The same mathematical quantity can be described

in different ways by ordered pairs (rectangular coordinates ver-

sus polar for example); (3) vectors can be pictured in different
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ways - as arrows with tails at the origin or with an arbitrary

initial point; and (h) vector ideas appear in many different

forms which must not be confused with one another.

AlRo, RincP the elemenfpry treatment of von+-nro A.:,f4naa Vve inn,.r

product, it should be noted that a vector space is usually

required to have laws of addition and scalar multiplicaticn only

and is not ordinarily required to have an inner product.

B. Vectors in the Plane. A two dimensional vector can be defined

as an ordered pair of numbers (x,y) with the numbers x and y

defined as its components, or as a line segment whose nitial

point is at any point (a1,a2) in the Cartesian plane and whose

terminal point is the point (x + al, y + a2). The magnitude of

the vector is then determined by the metric for the space deter-.

mined by the set of points (x,y). This space of points can then

also be regarded aS a set of vectors called a Vector space involv-

ing the concepts of the sum of two vectors and the scalar product

of a vector, concepts not usually associhted with points. See

[29] and [8]. The importance of the applications of vectors in

engineering and the physical science

should be stressed. The introduction

of coordinates yields a correspondence

between vectors and sets of numbers,

which permits the use of vector methods a ,a )

in the study of linear equations. This

in turn leads to the concept of matrix

which is used in a variety of fields, See [41,

If the vector = (a a
2

) is rePresented by a line segment

whose initial point is the origin, then is called a position

vector. The first and second derivatives of the-position vector

are usua14 derived by the delta process with respect to time

using t and as the orthonormal basis. The first derivative

of the position vector using arc length as parameter is also
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customarily covered. Some texts include an orthonormal basis

in the polar coordinate system, defining unit vectors as follows:

4- t
u = 1 cos 0 + j sin O1 u0 = -1

t
sin 0 + j cos 0.

r

The derivatives of the position vector

can then be expressed in terms of these

unit vectors. It must be emphasized that

only the lengths of these vectors are

constant, since their direction changes

from point to point.

C. Vectors in Three Dimensions.

1. Three dimensional vectors can be defined as an ordered triple

(x,y,z) with the numbers x, y and z defined as its components

or as a directed line segment in three dimensions. The magnitude

of the vector is then determined by the metric for the space. As in
(-

E
2

we have the concept of addition of vectors and scalar multi-
4

plication. A vector A = (a
1,

a
2'.

a
3

) may be interpreted as a

line segment with its initial point at (x,y,z) in E3 and whose

terminal point is at (x + a
1
,y + a

2'
z + a

3
). If the initial

point is the origin then is defined to be a position vector.

It is desirable to treat directed quantities such as force or

velocity (which are independent of coordinate systems) without

reference to a set of coordinate axes. For example, Newton's

Law F = ma. Such a coordinate free treatment is made possible

by vector analysis. See [Ill for an interesting section on

escape velocities.

2. At this point the various forms of the eauation of a line in E3

are usually introduced; the vector form, the parametric form,

the symmetric form, and the equations of two intersecting planes.

Both vector and normal forms of the equation of a plane should

be developed.
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3. Scalar and vector products should have a careful geonetric

interpretation given. Note that the associative and distri-

butive properties of scalar multiplication; and the commutative,

associative and distributive properties of the inner product

Leed no reference to the dimensionality of space.

4. Motion on space curves is best discussed in terms of the ortho-

normal frame of 1, j and 1. If time permits the orthonormal

frames for both cylindrical and spherical coordinates may also

le used. If this is done, an interesting proof of Kepler's three

laws of planetary motion nay be derived-from Newton's'second law

using vectors. See [4].

5. Differentiation of vectors provides a good section tc allow the.

students to do some "guessing" about the formulas for derivatives

of dot and cross products. Derivatives of triple products may be

deferred until the third senester of calculus. Most texts include

some applied problems on the motinn of a projectile.

6. Curvature is one topic whlch is treated somewhat differently in

various texts. The definition is deceptively eagy; the diffi-

culty is in using the formula to compute the curvature. Some

texts simplify the business of figuring out if arc length is

increasing, if it is increasing as its parameter increases, or

whether the curve is to your left or right as you wnlk along it,

by putting an absolute value symbol on the formulas for the curva-

ture. See [4], [31i, and [37].

'Ibis is usually followed ly a development of the unit tangent

and unit normal vectors which form a new orthonormalbasis. Some

good problems in this area can be found in [14], Arc length as

a parameter follows naturally here. See [SI. The tangential

and normal components of acceleration of A.,,ptIrticle should also

be covered here.
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XII. PARTIAL DIFFERENTIATION

A. Introduction. One may approach the study of the calculus of

functions of several independent variables in a variety of

ways.

A popular approach at present is that essentially used in

pp. 657-729 [37] or in pp. 540-588 [14]. This approach first

develops the idea of the directional derivative or its special

case, the partial derivative, in two and three dimensions. This

is done through a A-process development similar to that used

fcr ordinary differentiation. Another approach, used in pp. 156-

218 [4,II], for example, first develops the derivative of a

scalar function of a vector with respect to another arbitrary

(direction) vector. Coverage here should contain many geometric

illustrations

B. Functions of several independent variables. This should probably

be restricted to two or three independent variables in this first-

year course. Examples of one, two, three and more variables

should be given, i.e. A = Trr
2

, P = 21 + 2w, V = lwh, etc., and'

then generalized to y = f(x), z = g(x,y), etc. Finally, the

informal introduction should be concluded with the formal dtfini-

tion appropriate to the textbook being lAsed.

1. Scalar fields. By replacing each point in the plane or in three

space by its position vector, we may write, for example, f(x)

in place of f(x
1,

x
2'

x
3

) where x = (x
1,
x
2,-3

= xlI + x2j + x3 k.

This notation has the real advantage of conciseness and generality. .

Regardless of the number of dimensions, the scalar-valued function
4 4%

at point x is then simply f(x). This ction of a vector

variable defines a scalar field, as in [4], 11.

24. Neighborhoods arldapep sets. A neighborhood of a point may now

be defined.as an open circular disk in the plane and an open

spherical solid in three-space. The open get may then be eaSily
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and naturally defined, as in [4], II, or [1)4]. Also, the neigh.,

borhood of a vector, 61
j

< r, r > 0), should be included.

C. Derivative of a function with res ect to a vector. See [4],II.

Xs
.3.1 %VW 1U11UW tyPrutlell, nmy nOw uelluu wle uvrIvmuivc vi

f at the point x with respect to y, denoted by

f'(;;;) = lim fill. 4.

h 0

1. The directional derivative. If is a unit vector,

is called the directional derivative of f at in the di*ec-
÷

tion y. In case x = (x) this gives us the ordinary derivative:

= f'(1;t). It should be pointed out that, as defined above,
dx

these are still two-sided derivatives. That is h 4 0 and h > .0

or h < 0. However, [37] defines

telt = lim f(x 4-Axeltri(x)
for a function of two

ds AS 4 0 AS

VaXiables, where AS
hx2 Ay2.

> 0. But we have

f'(;;;) = lim
h

4. -.).v *4*%
= liM f(i hy) ftx)

h 0 -h

=-lim
h 0

4. 4.

= -f(x;-y)

This would not be tvue, in general, for the one-sided derivative

defined in (37).

If a more standard approach to the dirctiohal derivative is

desired, point out that it is nothing more than a ggneralization

of the partial derivatives. That is, the directional derivative

raorneos.
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is the slope of the tangent

line at P to the curve formed

by the intersection of the plane

perpendicular to the xy axes and
(alb.f(a.b)

at an inclination of 0 from the

x axis. A diagram can then be

used to formalize the definition of the

directional derivative by using the

Collowing argument:

f (x y )
tangent CI

line

The rate of change of f(x,y) with respect to its projection

on the xy plane, call it x will be given by:

lin ISIcayl_z_f(a,b)
s 0

which, if the linittlxists we call the directional derivative

of the function at the point (a,b,f(a,b)) in the direction 0.

The discussion should be carried.to a logical conclusion by

deriving the formula for finding the directional derivatiNe.

That is, substituting for x and y above the parametric

equations x = a + 13 cos 0, y = b + s sin 0 and applying

the chain rule to obtain:

D fire, b) = f
1
(a b) cos 0 + f (a b) sin 0.0" ,

'2

x0r90)

2. The partial deriTative. Vben (in the discussion above)

is or t, we have a specia2 case of the directional deri-

vative: the partial derivnive. For example, if = (x
1
,x

2
,x

3
) =

4 .4 .4 4 4 , 4-,
x
1
i + x

2
j + x

3
k

'

and y = jt then ftx;4y) = f'(10) is knmal

as the partial derivatiw with respect to x2 or the derivative
4

in the j direction. Notations prevalent here include:

af(x x
2'

x
3

)

D f(x x x ) f' (x x x ) or f . See [4],II.

''

2 1, 2' 3 x 1, 2' 3 '

2
x
2

2
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4 4 4 4
(Often, ye write x=xi+gj +zk in 3-space. Then we

would have above af of f ).
Yay

3. Continutta_EtEd Limits of a scalar field. When we differentiate

a scalar field f, we obtain a new scalar field f'. Continuity

and limits in such fields can be briefly defined, as in (37],

[14], or [4]. Then it may be briefly mentioned that many limit

theorems which are true in one dimension remain valid in two,

three, or n dimensions. However, an important difference should

be mentioned: The existence of the derivative of f at a point

x implies continuity of f at x, in one-dimension. But this

does not hold in higher dimensions. A scalar field may be differ-

entiaTqe in all directions at same point and yet be discontinuous

at that same point. See [4],I1.

4. The mean-value theorem for scalar fields. The student is already

familiar with this theorem in the one-dimensional derivative form:

f(b) f(a) = f'(c) 41) - a), where a < c < b. This can now be

4 4% 4% 4 4 4 4 4
f(x y) f(x) = f'(z;y), where z = x + Oy, 0 < 9 <'1.

4 4 4 4 4
Letting A = x amd B = x + y, we obtain

f(B) f(4

The full requirements of the theorem may be 47ound in [4],II. But

the analogy is clear. Geanetrically, we have
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5. Linearity of the derivative. It may now be shown that f'(I4)

is a linear function of y. That is ft(a; a; + bl) = af'(/;;)

+ bf'(A;I). As in [4],II, this may be derived in two stages:

one showing the homogeneous property f'(1,4) = cf'(1;;), the

other the additive property f'(-41-47 + I) = ft(I;;) + f'(I;1).

Extending this immediately to three vectors, we obtain

4 3 t
3

ft(x;Eya, =Ey., f'(;;Ik). In particular, if
k k

k=l

12 = 11 and 13 = t, with = (y1ly21y3) = ylt + y21 + y3its

and 1.= (x
1,
x
2
.x
3
) = x

1
+ x

2
1 + x

3
it,

then we have 4 4 4 -}ft(x;y) = E yitf"(x;Ak)

k=1

= y
1

f (i
x

t) + y2fx a) + Y
3
f CPO

1 2

Thus we may express the directional derivative as a linear combina-
+

tion of the partial derivatives of

D. The gradient of a scalar field. Me have been considering the

scalar field f(1) and the derivative f'(I) in some direction

y. The directional derivative of any scalar in each direction

is a scalar. If we Single out the direction that corresponds to

the maximum derivative for each scalar, max f'() for each

we have a vector field. This vector field finds use in such a

variety of applications of vectors that it 'Hs been given a

special name "the gradient."

1. Definition. The gradient of a scalar field is a vector that

represents the direction and magnitude of the greatest change.

Two common syMbolic representations for the gradient of a scalar

field f(s) are "grad f" and Vf (pronounced "del f").
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2. If we recall, from the previous work with directional deriva-
!

tives, that f'(1;;) = Vf(1).(;) = If(;)11;1cos 0 where 0 is

t;ie angle between Vf(x) and y we may deduce:

a. f'(-144) is the component of Vf(i) in the direction of the

unit vector y.

b. the directional derivative f'(;) has a maximum talue

when 0= 0; that is when y+ has the same direction as

vex)

c. msx fl6t4.) = IVf(21)1 in this case.

Using a, $, and y for the direction ankles of ; in 3-space

we may write = t cos a + cos $ + it. cos y and then
..4.

f (x) cos a + f (x)cos + f (x) cos or if
xl x

2
x
3

;=xt+y1+ zit V(114) = f COSQ f cos$ + f cosy.

Armed with this, w.e now may turn our attention to the mean-value

theorem for a scalar field.

If we consider two scalars f(A) and f(g) the mean-value theorem

has the form;

f(A) - f(g) = f(1) a g) where I lies on the line

segment connecting and g. See p. 170 [4],II. An excellent

physical motivation of the gradient may be found in [ 1.

3. The tangent Tame and the normal line. If L(c) = c S

and f(1) = c), then L(c) is called the level set of f. In

two space L(c) is called a level curve, in three space L(c)

is called a level surface. If f is defined in 3-space and

f(x) = c it is quite easy to show that at any point

= (x
1,
y
1,

z
1

) where Kit) 0, f(x) is normal to L(c).

See [4],II.

If the concept of direction numbers for a line has been developed,

and the student has found that the direction numbers of the normal

to a surface are given by f
x

: f : f then the fact that the
y z
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direction numbers and the components of the gradient are the

same is easily seen. The equation of the tangent plane to

f(x) c at X = (x1,y19z1) is A(x-x1) + B(y-y1) + C(z-z1) = 0

where A = fx, B = fy, C = fz all evaluated at x = (xl,y19z1).

The normal line may be seen to be x y yi z - z

A

where A, B, and C are as above and non-zero.

The alternate forms for the normal line:

x x
1

= A

y y
1

= B

z z
1

= C

or (x1 + A t, yl + B t, z, + C t),

where t is a parameter, leads to a more general form of a

line in space (f(t), a(t), gt)). This may be used as a review

by developing all of the concepts, previously developed by vec-

tors, using parametric forms. The instructor may wish to develop

the concepts first by parametric form and then consider vectors,

or develop by parametric forms and leave out vectors altogether,

depending upon the nature of the class in any particular semester.

4 Maxima and Minima. One of the principal applications of differ-

entiation-of functions of one variable occurs ih the study of

maxima and minima. In that study we derive various tests using

first and second derivatives which enable us to determine rela-

tive maxima and minima of functions of a single variable.

The study of mmxima and minima for functions of two, three, or

more variables.has its basis in the following theorem (or its

eXtension), usually stated without proof, at this level.

Theorem. Let R be a region in the xy-plane with the boundary

curve of R considered as part of R also (see figure). If

f is a function of two variables defined and continuous in R,

then there is (at least) one point in R where f takes on a

maximum value and there is (at least) one point in R where f

takes on a minimum value. 1281.
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Definition. A function z = f(xly) is said to have a relative

maximum at (xo,y0) if there is some region containing (x0,y0)

in its interior such that f(x,y) K f(x ly ) for ail ()Ely) in
o o

this region i.e. For any E > 0 there exists a e such that

whenever Ix x l< 69 and ly y
o
l< ,S then If(x ) -

7
< C . [7],[24],[29],[37],[4],n.

Alternate Definition. Whatever the domain R of f, it may

happen that there exists a point p C R for which there exists

a neighborhood N(p,S) such that for every x. C B

f(x) f(p). One says that at p, f(x) has a relative maximum.

[35],[71.

Similar definitions hold for relative minimum and are easily

extended to functions of three, four, or more variables.'

Theorem. Suppose that z = f(x,y) is defirvid in a region R

f2ontaining (x0,y0) in its interior. Suppose that fx(xo,y0)

and f (x 9y ) are defincd and that f(x,y) f(x ,y ) fory o, o o o
all (x,y) in R; that is, zo = f(x0,y0) is a relative maximum.

Then f (x ) = f (x ,y ) = 0.x 0 o y o

The same result holds at a relative minimum. The proof of one

of these results usually occurs in the text.
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Definition. A value (x0,y0) at which both f
x

and f vanish

is called a critial_point of f (stationary point of the surface

z = f(x,y)).

This is a point where the tangent plane is horizontal. [4],II.

The conditions that f
x

and f vanish at a point are Re2mEm

conditions for a relative maximum or a relative minimum. It is

easy to find a function for which f
x

and f vanish at a point,

with the function having neither a relative maximum nor a relative

minimum at that point. A critical pbint (stationary point) at

which f is neither a maximum nor a minimum may be a 'saddle

point. A simple example of

given by f(x,y)

a function which has such a point is

[28], Maxima, minima, and saddle

points may be defined in a geometric manner, as in [14], [37],

[4],I1, [ler].

The following examples illustrate several types of stationary

points. In each case the stationary point in question is at the

origin.

Ekample 1: Relative maximum. z = f(x,y) = 2.- x2 - y2. This

surface is a parabolóid of revolution. In the vicinity of the

origin it has tht shape of a nose cone of a rocket. Cross see-

tions parallel to the xy-plane intersecting the z-axis betWeen

z.= 0 and z = f(0,0) form concentric circles. Since ax,y)

2 = f(0,0), for all (x,y), it follows that f not only hat

a relatiVe maximum at (0,0) but also an absolute maximum on any

set containing the origin. Both partial derivatives fx and

f vanish at the brigin.-
Y

EXaMaq 21 -Mum. z = f(x4y) = x2 y2. This

otaftpit, anoiAlt parabo1oid of revolution, is essentially the

sable AB tkatple 1, tkcept that thete is a tinimum at the ori-

gill tattier than ti mtaititum.
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Example 3: Saddle Point. x = f(x,y) = xy. This surface is

a hyperbolic paraboloid. Near the origin the surface is saddle

shaped. Both partial derivatives f
x

and f
y are zero at the

origin but there is neither a relative maximum nor a relative

minimum there. In fact, for points (x,y) in the first or third

quadrants, x and y have the some sign, giving us f(x,y) >

0 = f(0,0), whereas for points in the second and fourth quad-

rants x and y have opposite signs, giving us f(x,y) < 0.

Therefore, in every neighborhood of the origin there are points

at which the function exceeds f(0,0), so the origin is a saddle

point. Cross sections parallel to the xy-plane form a. family

of hyperbolas having the x- and y-axes as asymptotes. [4],II.

The basic criterion for finding maxima and minima for functions

of two variables is the Second Derivative Test, which follows.

Theorem. Suppose that f and its partial derivatives up to'and

including the third order are continuous near the point (a,b),

and suppose that fx(a,b) = fy(a,b) = 0; that is, (a,b) is a

critical point. Then we have

i) a local minimum if

f (a,b)f (a,b) - f (a,b) > 0 and f (a,b) > 0
xx YY xy xx

ii) a local maximum if

2
f (a,b)f (a2b) - f (a,b) > 0 and f (a,b) < 0
xx yy xy xx

iii)a saddle point if

f (a;b)f (a,b) f
2
(a;b) < 0

xx YY xy

iv) no information if

,

f (a b)f (a,b) tf2 a,b) = 0xx " yy

'Proof. [4],II, (17), [24], [26],II, [28], [29], [35].
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E. The Increment of a Scalar Field: Af. [29], [4],II.

Definition. Let f be a function of .two variables and let

z = f(x,y); let Ax and Ay be increments of the indepen-

dent variables, x and y; then

Az = f(x + Ax, y + Ay) - f(x,y)

is called the 2e_c_kieendetltva/incrementoftiblez_ which

corresponds to the increments Ax ane Ay of the indepen-

dent variables, at the point (x,y).

We now have four independent variables, x, y, Ax and Ay,

and in general Az depends on all of them.

The next the:Tem enables us to express the increment of a

function of two variables in a useful form.

Theorem. Let f be a function of two variables with fx and

f continuous in a rectangular region R of the xy-plene, .

and let (x,y) be a point inside R; then for each point

(x + AY, y + Ay) in R,

f(x + Ax, y + Ay) - f(x,y) = fx(x,y)Ax f7(x900 +01Ax 02AY,

Iikere 0
1

and
2

are functions of both Ax and Ay such

that 0 + 0 and 0.2 + 0 as Ax + 0 and Ay 4 O. (311 9 [35]

1. Chain Rule for derivatives of scalar fields. [18], [23];II,

[24], [26], [28], [37], [441. Let z = f(x,y), while x = g(r,$),

y h(r0). If s changes to some value s 4. As, while r

remains fixed, then x changes to x + Ax and y to y + Ay.

The z changes to f(x + Ax, y + Ay). Conbequently

Az faf C 2..lay.2.c

As A4

=
Ad
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Applying the mean va3ue theorem for functions of one variable,

Az Ax

Y 1 As

Ly
fx(x1' AY)-Ys- f (x2Y

where xl lies between x and x + Ax and yi between y

and y + Ay. As As approaches 0, Ax and Ay approach 0.

Moreover, if fx is continuous, and we do suppose that it is,

f
x
(x y + Ay) approaches f

x
(x,y). The analogous statement

applies to fv. Hence

z
s

= lim Az = f (x,v) x + f (x,y) v .x s sAs + 0 As

We write z
s

or az rather than dz because z is a func-
as ds

tion of s and r and we are considering the rate of change

of z with respect to s only. Similarly,

z
r

= f
x
(x,y) x

r
+ f (x,y) y

r
.

The last two formulas are the chain rule for functions of two

variables. The same type of argument leads to a number of varia-

tions of the chain rule which fit different dituations. For some

exenples see Hi]. See [17] for another approach using the

Total Differential. Also see [21], for the Chain Rule in both

Eradient form and matrix form. Yet another approach using

vector notation is found in [4],II and [2'].

Let F be a vector field defined on an open set S, say

P(x,Y) = P(xa) 0,((a)

where P and Q are continuously differentiable on S. Let

u and v be two real functions that are differentiable over

(a,b) and assume that (u(t),v(t)) c S for each t E (a,b).

Let

1:(t) = v(t)].
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Then -14:'(t) = D P[u(t),v(t)] ut(t) + D
v

"Plu(t),v(t)] v'(t)

where butP buP t + DuQ and Dvit. = DvP t + DvQ

(1) mmy be differentiated to give 1:'(t) = aF + JF v'(t).
;x ay

2. The Total Differential. We now define = dx,A. y = dy, and

dz = f
x
dx + f dy9 where x and y are independent variables.

It is called the total differential of f. [37],[29].

We t'nell note that Az = dz +91 x + 92 y. G. + 0 and 92 + 0
as a. + 0 and y + 0, thus dz is a good approximation to

z for "small" x y, 5] Also dz NI fxdx + f dy is. valid
even 'when x and y are not independent. [41, [37,1 Suppose

x.= x(r,$) and y = y(r,$), then z = f(x(r,$),.y(r,$)] = F(r,$).

/f we consider the above as a function of r end s, then

tit = F
r
dr + r

a
ds. F

r
dr + F

s
ds = f

x
dx + fydy as a consequence

of the chain rule tor derivatives. i.e.

dz = f (x dr + x ds) + fy(y
r
dr + y

s
ds) =

x(f xr
+:f

y
y
r
)dr

x r

+ (fxxs + fyys)dx

P
r
dr + F

s
ds.

Note that ri s, dr, and ds are independent variables, but

dx and dy are not. [24], [261, [281, (17]..

F. Mixed Partial Derivatives. the partial derivatives of ax,y)

are themdel#es functions of X and y. which may have partial

derivatives, called the second partial derivatives of f(x,y).

The partial derivatives of al. (x, are defined by the formu-

las:
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af(x,y) =

ax
2

Df(x_±.-J1z1 Dftx,y)
lim Dx Dx

h 0

Df(x2Y h)

x
.

Dfix,3r) = lim
Dx_ Dx3kr

4 0

If w = f(x,y), then the second partial derivrtive of the function

Vlth respect to x is variously designated:

a
2 2
f ; 9 w ;f ;w; f

-53.c7r. 14

Other partial derivatives are designated as:

a2f = a
2,

= (' Dv ) = fxy = wxy f1,2
ax ay Dx Dy V 9x
a2f

= D
2
w = 3 ( 3w ) f = w = f

2,1yx Yxay Dx Dy Dx Dx

= a ( a2f= 93f ; a
3
f = .2(2a f:)= _2( a

2
f)

Dx Dx Dy 2'
3x Dy Dx3 3x Dx2 .33r 2

It should bEl pointed out that the order of partial differentia-

tion is immaterial, provided the function and its various partial

derivatives are continuousl 3P4lif signifies p differentia-

axp Dyl

tions with respect to x, q with respect to y. EXtension to

more vatiables should be discussed.

d. Imalcit Functions. An equation involving xi,y, and z

establishes a relation among the variables. A solution for z

in terms of x and y may have one or more functions deter-

mined by the relation. Partial derivatives can be computed

implicity from the original equation in a way similar to the

methods used for ordinary derivatives. (x and y are considered

fixed and differentiating the original equation with respect to

x, a az maybe computed).
Dx
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If f(x,y,z) = 0, then the az can be found by finding the
ax

af
quantity In similar fashion other partial derivatives

af

. az

could be found.

H. Line Integrals.

L. Line Integrals in the plane.

Definition: Suppose there is a nuMber L with the following

property: for each t 0 there is a 6 > 0 such that'

I.n

r. f(io)(xi - xi.1) - Li < t for every stibdivision

inl

with Willd and for any choices of the (Eillni) on the plane

curve C from A to B. Then the line integral.of f with

respect to x along the curve c exists and its value is L.

Symbols representing this line integral include;

B .

f(x,y) ft and (C)I f(x,y) dx.

A

.1 f(x,y) ds is the line integral of f(x,y) along c with

respect to the arc length a.

Attention should be called to the fact that if the arc C is

traversed in the opposite direction, the line integral changes

sigg.

If(xa) ds = f f(x,y) ds

.
to B BtoA
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2. ..LAeojiie....t._4Lnarpretation. Consider a closed curre C tangent

to the striaght lines x = a, x = b, y = d, y- = e, and of such

shape.that a straight line parallel to either of the coordinate

axes intersects it in not more than two points. Let the verti-

cal line tlithouah any point M intersect C in Pi and P2, where

Pi and P2 have y coordinates yl(x) and y2(x), respectively.

Then if A is the area enclosed by the curve,

a
A = h. Y2dx - yidx = -j y2dx j dx = -I y dx

a a
a (C)

The last integral being-taken around C in a direction counter

y=e
,

clock-wise.

y=d

0
aN

Similarly, if the line NQ2 intersects C in Qi and Q2, with

x coordinates xl(y) and x2(y), respectively, then

A = j x
2
dy I x

1
dy = X2 dy +1 x1dy = I x dy

0d )(C)

the last integral being taken also in the direction opposite to

the motion of the hands of a clock. By adding the two values

of A, we have

24

=I(-y dx + x di)

(C)

whereby A = 1/2 j (-y dx + xdY)

(C)

3. Path Independent Line Integrals. Suppose that P(x,y) dx + Q(x,y)dy

is an exact differential. That is, there is a function f(x,y) with
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df = P dx + Q dy. Then the line integral f P dx + Q dy

depends only on the end points and not on the arc C joining

them. This may be extended to more variables. The integral

of an exact dilferential taken around a closed path is, in

general, zero; while the line integrals of other differentials

around a closed path are not zero.

Work. When = P(x,y,z) t + Q(x,y,z) I + R(x,y,z) t is at

least a piece-wise continuous vector.function specified along

a smooth curve C given by the vector equation = x t +

z k a r(s), 0 g s g 1, then the line integral f F dr =
4. .4. .4

P dx +1.1 dy + R dz represents work when F isa th6 "orce

acting on a particle moving along C.

5: tvaluatiointeral. If the integrand can be easily

6xpressed in parametric form, the.integration may be performed

With respect to only that parameter. If on* of the variables

can be easily and explicitly expressed in terms of another, the

integral may be changed to one involving only one Variable.

In cases where parts of the integral would vanish, such as along

a polygonal path "tth segments parallel to the coordinate axes,

the line integral might best be taken in parts, degenerating

to integrals of single variables. Xn the case of.a path-indepen-

dent line integral, when an exact differential is noticed as the

integrand, the best method may be to t.ake the difference of

functional values at upper and lower limits. See b and c.

a; Evaluate f rxy dy y dx] where C is the arc x = t2,

1
y = 6t 4. 3, 0 < t < 1 f t

2
(6t+3)6 dt (6t+3)2t dt = 8

0

noting dx = 2t dt, dy = 6 dt.

4
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b. Evaluate if [(x + y) dx + (x y) cly.] where C is the striight

line segment from (0,0) to (2,1). Since this segment is y = x
2

or x = 2y, Ax = Avs priA we get

1

f
[(ay Y)(2 dy) + (2y - y)dy] = 7/2

0

c. Evaluate [(x + y) dx + (x y) dy] where c consists of

the straight line segment from (0,0) to (2,0) followed by that

from (2,0) to (2,1). Noting that along the first segment y = 0

and dy = 0, and along the second segment x = 2 .and dx = 0, we

get

1 1

I(x + 0)dx + (x 0)(0) + f (2 y)(0) + (2 - y)dy = 7/2

0 0

d. In examples b and c above, the integrand is an exact differen-

tial. It can be shown that in this situation the line integral

is path-independent and can be evaluated by finding the function

for which it is the exact differential and evaluating tat the

limit. Evaluate f [(x y)dx + (x y)dy] where C.is any

from (0,0) to (2,1) 2,1

x
2

x3r = 7/2
2 j

0,0

, 2 , ,2 2
e. Find vork if a force, F = tx -y/i + ty -x/j + -x)k moves

a imrticle from the origin to (1,141) along a straight line.

Since, along this line, x = y = z, dx = dy7= dz, we substitute

1

Work = I [(x2-y)dx + (y2-x)dy + (z2-x)dz].= 3(x -x)dx = -1

J1C 0
2
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Find the work if the same force moves the same particle fran

(0,0,0) to (1,1,1) alang x = t, y = t2, z = t3. Here it

might be best to substitute dx = dt, dy = 2t dt, dz = 3t2 dt

1 h 1
, . o

Work = I -0 dt + j (fr - t)2tdt + I (t' - t)3t-dt = -22.
0 66

MULTIPLE INTEGRATION

Some authors develop the concept of multiple integration from a

general n-dimensional point of view and introduce the doUble and

triple integrals as special cases (See Bell, et al, Modern Univer-

IlIESME210). In this syllabus the double integrant; taken up

separately from the triple integral with the triple integral as

a logical extension of the double integral.

DoUhle Integral

1. 1.111120110111Memp1es. A =mei way to introduce the double or

triple integral isk to consider the protlem of finding a fUnction

of several variables if some partial derivative is known (See

[8]). Fbr example, find f(x,y) if R ( 3f) = 2x. The stu-
8y 8x

dents should have no trouble in seeing that Df = 2xy + C

and that f(x,y) = x2y + Cx + D

Most authors give examples of finding the area of plane regions

bounded by a simple closed curve and approximating the volume of

a three dimensional:region bounded above by a surface and below

by the xy-plane.

Formal ProntEtaLaLga...222g.12.114.a2211

Definition. (The double integral is defined as the volume of the

three dimensional region boundedlabove the surface z f(x,y)

and below by a region of the xy plane). Let R be a region of

the xy-plane,bounded, by a simple closed curve. Let A be a set
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of n non-overlapping adjacent rectangles formed by two sets

of lines respectively parallel to the x-axis and y-axis which

lie completely within R, and denote by IlAilthe length of the

longest diagonal of all rectangles in A. Denote the reetnnglAQ

in A by r1,r2,r3,...1rn, and denote their &gees by A(r1),

If f is a function defined for all .(x,y)

in the region R, and if (a
i/

b.) is any point in r
i/

then

IfisinthefunctioxR if and only if the

following limit exists:

lim f(a b.) .A(r ) = L.

11,611 P i=41

The limit L is called the dolible integral of .f over R and

is written

ff
f(x,y) QA

The following figure gives a geometric interpretation of the.

definition.

Theorem. If f is.continuous for all (x,y) in a plane closed

region R, then f is integrable over R.

For proof, see (24).
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Theorem. If c is any number add if f is integrable oVer

Rs. then c f is integrable over R and

If f(x,y) dA c f(x,y) dA.

The proof follows fram the definition above and a property of

limits.

Theorem. If f and g are integrable over R, then t + g

is integrable over R, and

jj (f g) =JJ

The proof follows from the definition above and a property of

limita.

Theorem. If R is decomposed into two subregions R
1

and .R2

such that R
1ki 12

= R and R
1
(1 R

2
= 0, and if f is

continuous over R, then

ff f JJ f JI f.
R R R

-1 2

3. Eiva3j2,11&tibleIntetiationotials. An intuitively appealing way to

introduce the student to the iterative process is given, by the

example on hanti_partialdifferentiation" given in 2 above.

The teacher should state clearly the theorem on evaluation of

doublu integrals by the iterative process, and he should show by

examples that the student should be able to use both orders of

iteration. The following example might be used:

Evaluate ff x
2
y
2
dA where R, is the region bounded by y = 1,

un
y 2, x ig 0, and x = y.
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Fiht, note that 11 {(x,y) !ley -4 2, 0 x y ). Hence

if x2y2 dA 12[1 x2y2 dy = 12 [1 lOyllY
1 0 J1 -5 0

dy

2

x j Y5 dY 7/2
3 1

The above method is less involved than the following:

Note that R= ((x,y) Odxg12,116y62 if 06x6 1,
and x 6 y 6 2 if 1 < x d 2 ). Therefore

y /2[ x2y2 dyidx1 2

0 1 1L ix

See the figure below.

,r =

4. Cou_1_2ter_...s_s_camle. The following example is given to show that the

iterated integral may exist while the double integral may fail.

'sin y if x is rational

Evaluate f(x,y) ciA if f(x,Y) = -sin,y if x is irrational

and R F {(xzr)i 0 6 x a 2n, 0 6 y 2n }.

First, note that

2IT

f(x,y) dy dx = 0, since f f(x,y)dy = 0
2

0 0 0
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for x rational or irrational.

Observe as follows that ff f(x,y) dA does not exist.

llR
Subdivide R into two subregions 111 = {(x15) 1 0 1g t 2w,

0 y 6 n, and R2 = ((x,y)I 0 t x 21T, w< y16 211), then the

defining limit may be written 1

lim / f(a b
i
) A(r ) = lim E f(a b ) A(r )

lAII40 R I III 140 Rl

/ f(a1,b1) A(ri)] ,

11
2

mhere (a1,b4) is any point in ri.

PiViti evaluate the limit by choosing ai rational if ri c 111

and a
i

irrational if r 1E R.

Then lift f(a b ) A(r ) = lin sin b A(r )

liAlk c R 11A11+ 0 111

-sin b. A(r ) = aff.
i

2

Novi, evaluate the same limit by choosing ai irrational if

ti skid ai rational if riq R2. Then the limit becomes

fliM -sin bi A(ri) + E b A(r ) =

I !Aft+ 0 R1
R
2

For the limit to exist its value must be the same Dor all choices

of ap ftence, the double integral fails, tn.

5. kplications of Double

a Area& Referring to the definition of the double integral, if

f(x,Y) 1, the student should see that the integrand becomes
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the increment of area for a plane region. It should be carefully

demonstrated that the limits of integration must be chosen in

such a way that the first integration in the iteration can be

described by a narrow rectangular strip: after which the second

is just the standard single integral for area. This will show

the close relationship between the two methods for determinAng

area, and will demonstrate that one is no real improvement on

the other.

b. Moments. After having used single integrals for finding the

various momcnts, the student will appreciate the use of the

dolible integral. For the increments for determining *Mx and

are respectively y dydx and x dydx, for either order of

integration. This eliminates the difficulty Of always measuring

from the centroid of a rectangle. The same simplification results

for higher moments.

C. Volumes. The main difficulty with problems in this section is

sketching the boundaries of the solid region accurately enough

to be able to determine the limits of integration correctly.

This shnuld be reviewed.

B. as_w_sg:AulgaLiaLLP21212a.InIESEg. This material 2an

.be introduced by recalling the substitutions used in integrals

of fUnctions of one variable. The desirability of substitutions

in integrals of functions of two variables should be evident to

the students.

ASsume that continuous functions, possessing continuous first

. partial derivatives with respect to x and y, u = fi(x,y)

and v = f2(x4r) have been determined. Also, assume that

for same set of values of u and v, f
1

and f
2

have inverse

functions, so that x = 01(utv) and y = 2(usv).
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If u = u
C

is held fixed, x =
1
(u

0,
v) and y =

are parametric equations for a curve in the xy-plane. Similarly

v = v
o
, a constant, defines a curve whose parametric equations

are x = 01(u.v0) and 1r= 02(u,vo). Such a procedure defines

a parameterization of the xy-plane,

AB an examples let x =

with inverse functions

proper restrictions on

the quadrant containing

meterization:

r cos =r sin 19 r e (0e), e (0,2)

r =rc2 s 0 = arc

0 so that its terminal

(x.ty). This gives the

tan y/x, with

side falls in

following para-

0 = 3ff/2 = 51r/3

Next, consider the increment of area in the new parameterization

Let x1 32 +1(u,v), Y1 2: 2(u,v), x2 zg 1(utv + dV) y2 = 4)2(u,v + dv)

x3 = $i(u + du, V) $ y3 = +2(u + du, v), x14 11: +1(tt du,v'+ dv), and

74 #2(u + du, v + dv), where du and dv are positive, and twill.

Then 111(x11y1), P2(x24.2). P3(x31y3), and P4(x4,y4) are points

in the xyi-plane.
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The uv-coordinee curves which pass through these points are

determined by u = fl(x,y), v = f2(x,y), u + du

+ dv = f
2
(x

1
y) (here the u,v, du, and dv are fixed, and the

x and y then give the coordinates of the points on the coor-

dinate curves). These appear as follows:

The area of the region defined by the curved quadrilateral then

is the increment of area, dA, which is to be determined.

The mean value theorem gives the following:

9
01(u,v + dm) - 1(u,v) = °1

dv

a00
02(usv + dv)

dv

01(u + du,v) 01(u,v) = 41
du

02(u + du,V)-,02(u,v) = 42FT du

Thus x2 = 01(u,v) + 9°1 dv, y2 = 02(u,v) + 9°2
9v av

x
3
m 0

1
(ulv) + .1 du, and y

3
= 2 (u

s

v) + 42 du .

a$

au 3u
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One formula for the area of a triangle, ...hich may have been

inelUded in tile students' analytic geometry training, is, for

points (x1,Y1), (x2a2) and (x.315r3),

oi xl yl 1

A * 1/2 x 2
1

2

X3 73 1

to make A positive. Substitution gives

, with the sign chosen

*1/2

= i1/2

(1)

1
+
2

1 dv
Dv

ao
4)2 dv

9v

+
901 du

412 + 22-4) du
Du 811

1

1

dudv = t1/2 J(u,v) dudv

The Frea AA is approxtmated by IJ(u,v)1 dudv. However,

dA = ( 131 + c) dudv, and it is not obvious that c 4 0 as

du and dv + 0, in all cases. The previous example in polar

coordinates should be recalled to make this seem reasonable,

without attempt at proof. See ( SI.

Then, the Jacobians for this and other transformations should be

calculated.
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C. The Triple Integral

1. u3L.,lE3Motivatiorcamles. The need for the triple integral can be

shown by attempting to find the volume of a general three dimen-

sional region.bounded by sufaces. Also, and example using the

"anti-partial differentiation" process of A3 above could be

devised. (See [8]).

2. Formaroperties of the Triple Integral. A deflnition and some

theorems should be presented parallel to those given for the

double integral in A42 above.

3. Evaluation of Triple Integralu. The discussion should parallel

that of section A;3 above.-

4, Applications of Triple Integrals. Volumes and moments should be

covered here in a manner similar to areas and moments with doUble

'integrals. The comparison between triple and double integrals is

essentially the same as that between double and single integrals.
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APPENDIX:

Sample Final Examination Questions

for the First Semester of Calculus

1. Approximate the area bounded by the curve y = x
2

, the x-axis and

the line x a 2 by dividing the area into 6 vertical rectangles

whose vidths are equal slid whose altitudes are the average of left

and right ordinates.

2. A baseball diamond is a square 90 ft. on a side. A man runs from

first base to second base at 25 ft. per second. At What rate is

his dittance from third base decreasing when he is 30 ft. fram first

base?

3. A. Define what is reant by "the function f is continuous at x = a".

B. Give an example of, and sketch, a discontinuous function.

4. How do continuity and differentiability relate?

5. If f is a fUnction of the independent variable x, the derivative

of f with respect to x is defined by the formula:

6. lim 47,777
x _co x 4- 1

x2 - x - 6 , if x 3
7. Let f be defined by fitx) = x - 3

a, if x = 3

Find the value of a so that f is continuous at x = 3.

8. True or False: The fUnction F defined by F(x) = (2x - 3)3117 is

differentiable on its entire damain.
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Questions 9 through 14 wlil refer to the following graph:

5 A 7

4 -F6 I

(0,0) (a10) (b,0)

If f is a continuous function of the closed i:Iterval [8.9'0 having

the graphical representation above find:

9. Which points are relative maximums?

10. Which points are relative mirimums?

U. If there is an absolute maximum, which point would it be?

12. Since f is continuous, between what pairs of points must there be

a point of inflection?

13. 'What point seems to be an absolute minimum (if one exists)?

14. What can be said about f' and f" at each of the seven points?
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LINEAR ALGEBRA OUTLINE

LINEAR ALGEBRA (4 semester hours)

I. Introduction 1-3 hours

A. Sets

B. Vectors

II. Vector Spaces 13-15 hours

A. Definition of real vector spaces

B. Generators

1. Linear dependence and independence

2. Bases and dtmension of vector spaces, and subspaces

C. Simultaneous equations

D. Direct sums and intersections of vector subspaces

E. Inner products and orthogonal bases

F. Applications to En

III. Determinants 2-3 hours

A. Properties of determinants

B. Applications

1. Solution of simultaneous equations

2. The content of a parallelotope

IV. Linear Transformations 4-5 hours

A. Definition of linear transformation

B. Elementary properties of linear transformation

C. Algebraic properties of linear transformations

V. Matrices 15 hours

A. Ldnear transformation and matrices
9

B. Algebraic operations on matrices



C. Nonsingular matrices

D. Special types of square matrices

E. Inversion of matrices

F. Change of bases of vector spaces

G. Applications

1. Solution of simultaneous linear equations

2. Transformation of En

VI. Bilinear and Quadratic Forms and Characteristic Values

A. Bilinear forms

B. Quadratic forms

C. Characteilstic values and vectors

6-12 hours



LINEAR ALGEBRA

I. Introduction and Review

A. Sets

The definition of and notation for a set, with union and intersection,
and map should be covered. Any other concepts introduced here should
have a definite application in the course. (Math induction might be
one.)

B. Vectors

A review should be made of two-and-three-dimensional vector spaces,
with review of both i, j, k and ordered triple notations. The
student should be familiar with vector addition, scalar multiplica-
tion, the dot and cross products, and their intrepretations when
applied to geometry. These ideas need only be reviewed, and not
elaborated on. However, it should be made clear to the student that vec-
tors have many applications and interpretations, so that be will see the
need for an abstract idea of a vector. Throughout the following,
references should be made to the vector concepts covered in Calculus
as often as possible.

Vector Spaces

A. Definition of real vector spaces

The abstract definition should be given, as in (i6], with illustra-
tions such as the set of real-valued functions on [0,31, function
spaces, as well as finite dimensional spaces.

B. Generators

1. Linear dependence and independence

Several examples of dependent and independent sets of vectors
should be given, as well as theorems concerning dependence and
independence, such as the theorem that says that, if x,
xn are a set of vectors, such that xl 0, then they are
linearly dependent if and only if some ont of the vectors x2,

x
n
, say xk, is a linear combination of xl,

Implicit here should be the idea of generation of a vector ETace.

2. Bases and dimension of vector spaces and subspaces

While working with independent sets of vectors and their linear
combinations, the student should develop the idea of bases and
dimension, so that these definitions come as no suprise. In-
cluded in this material should be the basic theorems concerning
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collections of independent vectors as generators of vector spaces

and subspaces, such as, if x are a basis for x, and

ym are a linearly independent subset of x, then m = n.

Another would be, if x is n-dimensional, and yl, ym are

linearly independent, with m <-11, there is a basis of x consisting

of yl, ym, and n - m other vectors.

C. Systems of simultaneous equations

While determining dependence or independence of a set of vectors, the

student learns the connection between vectors and simultaneous

equations. At this point, it is appropriate to formalize the connee-

tion between sets of vectors and solutions of homogeneous and non-

homogeneous systems of linear equations. This may be done by a theozew

such as the following: A system ancl + a c
12 2 alkck = d1

I

an1c1 an2
.4.

c2 ..° ankck = dn

has a solution if and only if the vector R1, ,, d1.1]

is in the subspace generated by Ean, a21,

a2k, and*

Direct sums and intersections of vector subspaces

This should include as examples the direct sum and intersection of

two-dimensional vector spaces as subspaces of three-dimensional

vector spaces. Theorems should be included on bases and dimension

of intersections and direct sums of vector spaces. Such a-thecavm

is: If S and T ore subspaces of X, then dim (S) + dim (T).=.(S(1 T)

+ dim (S + T).

E. Inner products and orthogonal bases

The inner product should be defined on an abstract vector space.

Then, it should be noted that there are other inner products than

the standard Euclidean n-dimensional one.

Orthogonal vectors and orthogonal bases should be defined, with

numerous examples from two and three dimensions. .Then, the Gram-

Schmidt process should be covered. (Note this is independent of any

particular inner product definition.)

F. Applications to E. (This section may be omitted.)

The vector equations of lines and K-dimensional planes should be

covered, as well as uses of the dot product 'as a metric. This

material should be motivated by examples from 2-and 3-space. Of

course, this is not to say that this is all that should be covered

here, or that no other applications should be considered elsewhere.
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Such things as simple transformations of coordinates may be intro-
duced here when discussing K-planes) by means of the equation

X = Po + t1(xl - Po) + + tn(xn - Po),

where P
o

is a given vector to a point P
o

, which is desired to be

the "new" origin, and X1 Xn are independent vectors. If X is

a vector to a point in the old coordinate system, (t1, tn)

represents the same point in the new coordinate system. (The alibi

approach may be used also). This fits in well with the equations
for lines and planes, but may be deferred until the section on
linear transformations, especially if time is short.

III. Determinants

All linear algebra texts have a development of determinants. Any of
these is satisfactory, but it should be kept in mind that the determinant
is a tool (mainly a theoretical one), and only those properties that
will be of use should be included. One development of the basic pro-
perties of determinants that is especially practical is covered in [7].

Also, [8] contains this material, in a rather abbreviated form.

Vhatever approach is used, Cramer's rule should be mentioned as a method
for solving systems of linear equations, but it Should be pointed out
that it 4..s impractical. Its derivation is not necessary.

IV. Linear Transformations

A. Definition of linear transformations

The definition should be given in an abstzact form, so that the
student does not get the impression that linear transformations
only apply to finite dimensional vector spaces. As familiar ex-
amples, the derivative, and definite integral with variable upper
limit, defined on appropriate vector spaces, should be mentioned.

L Elementary properties of linear transformations should be covered,
especially those properties associated with the basis vectors.
Included shoald be the theorem that the image, under a linear trans-
formation, of a basis will generate the image space. Another Would
be the necessary and sufficient conditions that a linear transforma-
tion be one-one. One such condition is that the only vector carried
to the zero vector is the zero vector. Examples of transformations
of finite dimensional vector spaces should be given) both formal
and numerical. In this way, the algebraic relationships are emphasized.

C. Algcbriac properties of linear transformations

The additive group of linear transformations should be discussed
first. Then, singular and nonsingular transformations should be
defined, and inverses of transformations discusscf:. This leads into
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the multiplicative group of nonsingular transformations of a vector

space onto itself. Also, theorems may be included here concerning
singularity and nonsingularity of transformations. The fact that
the existence of the inverse of a linear transformation A : X -+y,

as a function A-1:A(X) -4X, is equivalent to A being one-one should

be discussed.

V. Matrices

A. Linear transfa' sations and matrices

After listing the system of linear equations Alia result from a
linear transformation on a vector space into another vector space,
it should be a short step to the rectangular array wtich formv a

matrix. This system can be written as T(E1) = allEIL
a12E24.

+ almEm

T(E11)
=

+ a E21 + + anmEil,
n2

where E, E
n

are basis vectors for the damain of'11, and E.,
1

e"'
E1 are basis vectors for the range of T. The ai.j 'may be then

used in matrix form, with the usual multiplication definition, to
show the effects of T on any n-dimensional vector. It should be
noted that the matrix representation of a transformation is dependent

on the bases used, and various bases should be used as examples.
Also, for different bases, a given matrix represents different
transformations.

B. Algebriac operations on matrices

Equality and operations on matrices should be covered from the stand-.

point of a linear transformation. Thus, if matrices A and B represent

linear transformations TI and T
2'

then C = A + B represents T1 + T2

where addition of A and B is defined as it is because it fits with

the operator T1 + T2. The more formal approach to matrix:theory, in
which a matrix is regarded as a function, or as a rectangular array
of Lumbers, with appropriate definitions, seems too abstract for the

students at this 1 l. They need to see that a matrix.is a natural
outgrowth of the application of a linear transformation to a finite

dimensional vector space.

C. Nonsingular matrices

Nonsingular matrices should be defined and related to nonsingular
linear transformations, by showing that one determines the other,

for a g:-'..ven basis. Then, various necessary and sufficient theorems
for singularity and nonsingularity should be proved, as in [10).
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D. Special types of square matrices

The transpose of a matrix, and symmetric, triangular, orthogonal and
diagonal matrices should be discussed, along with the properties of
the associated transformations. Similar matrices should be included
here also.

E. Inversion of nonsingular matrices

Methods of inverting matrices should be given including the method
of using elementary matrices. These should include numerical tech-
niques, which should be applied if the students have had a course in
computer programming. See

F. Change of bases of vector spaces

The use of matrices to change from any given basis of a vector space
to any other should be covered here. Included here should be the.
theorem that says that, if A and B are matrices representing the
inear transformation T : X y, with respect to baseslXil and

an4Xili and 0) I, respectively, and if P and Q are matrifes
reOesenting t e change o asis frou$X1.3 to iXi12 andiY.?

3 toY?,
respectively, then B =

G. Applications of matrices

1. Solution of simultaneous linear equations

Gaussian elimination should be used here. The relationship between
the rank and the number of solutions should be covered.

2. Transformations of En

ramiliar transformations, such as rotation of axes, Should be
included as examples.

VI. tdlinear and quadratic forms and characteristic values

A. Bilinear forms

Bilinear operators and forms should be defined and their properties
briefly discussed.

B. Quadratic forms

The quadratic form Should be defined in tenms of the bilinear form,
and its representation by a symmetric matrix should be discussed.
It should be proved that two real quadratic forms are equivalent
(there is a linear dhange of variables transforming one into the
other) if and only if their symmetric matrices A and B are such that
B = PAPt, for P some nonsingular matrix. The simplification of quad-
ratic forms by means of a change of basis Should then be discussed.
This requires a brief introduction to characteristic values and
vectors. For one application, requiring calculus, see [2].
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C. Characteristic values and vectors

The material on characteristic values and vectors, at least should
be covered so as to reduce a symmetric matrix to an equivalent
diagonal matrix, with characteristic values on the diagonal. See
DA]. If time is available, more material on the various canonical
forms may be covered. The Cayley-Hamilton theorem may be stated,
but tlere would probably be no time available for a proof.
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CALCULUS - 4th SEMESTER - OUTLINE

CALCULUS - 4th SEMESTER

I. Sequences and Series

A. Improper integrals
B. Infinite sequences
C. Series; finite and infinite

1. Definition
2. Convergence tests

D. L'Hospital's rule.

II. Vector-Valued Functions on a El

A. Lidits and continuity

B. Derivatives of vectors

(4 semester hours)

III. Functions on a Vector Sect

A. Limits and continuity
B. Directional derivative and gradient
C. Chain rule
D. Exact differential
E. Divergence and curl of vector valued functions

1. Definitions
2. Applications

F. 'Line integrals

G. Transformation of variables and multiple
integrals

H. Surfaces and solids

IV. Differential Equations

A. First order equations
1. Variables separable
2. Homogeneous
3. Exact
4. Linear, integrating factor
5. Series Solutions ,

B. Second order equations
Special forms

2. Operators
3. Linear with constant coefficients
4. Linear nonhomogeneous
5. Equations with variable coefficients

6 hours

(1 hr)

(3. lirs )

24 hours

(2 hrs)
(3 hrs)
(2 hrs)
(2 hrs)
(3 hrs)

(6 hrs)

(2 hrs)
(5 hrs)

15 hours
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CALCULUS - 4th Semester

I. SEQUENCES AND INFINITE SERIES

A. Improper integrais

4 Semester Hours

Improper integrals are introduced here so that they may be used

for the integral test for infinite aeries. There are many

analogies between f, f(x) dx and r a . Improper integrals
n=o n

involve functions with discontinuities, at one or more points

in the interval under consideration, or at one or the other of

its end-points, or at both endpoints. Their value is

obtained, by definiticat by a limit process and if this limit

exists we say the integral converges; otherwise we say it

dames. Formation of the indefinite integral is the first

step in finding the convergence or divergence of the integral;

after this the limiting process takes over. If the function

involved is an elementary function, the limit is easily Obtained.

Various types of indefinite integrals are listed in all text.

books so are omitted here. Integrals like c`2" dx

4;15C17152. 9

which is discontinuous in the interval, are perhaps the most

difficult to see. Good references are found

in , 14 , and 35j .

Improper integrals can arise from prOblems involving probability

and statistics, wolic, force, area of regions under curve, and

Laplace transforms.

As an example, consider a particle of mass ml and let it be

situated at the origin, and let a test particle of mass m2 = 1,

move on the x axis

ml = 1

0 a

in a positive direction as a result of a force f(x) acting

on the test particle. The total work moving the particle

from a to b is:

Wab = I f(x) dx
a

If f is the gravitational force acting of ml due to m2, then

by Newton's Law:

Wab = 513 'dx = kmi (1/a - lib).
a 21
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P = lim
b-r

otential at a due to 112 is:

Wab = km1 -a1 , or
op

a

This is an example of an improper integral.

1. DEFINITION. Improper integrals of the first kind.

If f is continuous for all x> a,

00

i(x) dx = limVarb f(x)dx
b-+.7

If the limit exists we say that the improper integral
converges. If not, we say it diverges. For example,

ie x dx = lim
rb

e
_x

dx = (-ex) = lim > (-e-b+1)= 1

13-0 Ge, b."+04,

2. DEFINITION. Improper integrals of the second.kind.

If f is continuous for a< b but is not cOntinuous at a

cb fb
f(x) dx = lim I f(x) dx.

a a-re

If the limit exists, we say the improper integral convergeS.
If not, we say it diverges. For example,

J o /pc al-e /jilt
I - dx liir dx = lim 2x- = 2 - 0 = 2

&--'76v"

1,-; 1 1

e

111
1 1

a 1f0

3,
1 1
dx lim - dx = lim lu x = cK) (undefined)

--x ---6-ds a+e x -.461- e

These two basic definitions apply also to variations such as
0.3

f(x) dx; f(x) dx for the first kind (1) and

f(x)dx where f is discontinuous at b or at some

intermediate point, for the second kind (2).

In summary, we present the following.

DEFINITION. If the function f becomes infinite at several

points of the interval, then we can chooge convenient
points and integrate the function by integrating its subdivisions
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and then adding (see fig. A). The total improper integral
converge if and only if it converges over each smaller
interval. Its value will equal the sum of the values of
the individual integrals.

If, for example, we want to integrate the function in the
the figure as we select points c, d, e and(

f(x)dx

proceed to evaluate

+ o0

ff(x)dx = lim cf(x)dx + lim

I*
f(x)dx + lim

c30 co a c -3 0

3
J f(x)dx + lim f(x)dx + lim f(x)dx lim f(x)dx

o e.2 x,+ 41. .40
oi" + frit -v co

provided all the above limits exist.

After these basic definitions and examples, a natural
extension would be to give some tests of convergence
or divergence such as the comparison test, quotient
test, etc. depending on the degree of proficiency the
instructor desires his students to achieve. One need
not go into detailed proofs of these tests as is done
in advanced calculus. For example, to test the con-
vergence of 7,00

sin x dx

I x foe
we employ the fact that x-Pdx converges for p 7 1:and
write a,

00

sin x 1

where p = 3/2. Therefore

/sin x
--57T dx converges.
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One improper integral which may be mentioned, if time
permits, is the gamma function. It should be pointed
out that the gamma function, denoted by r(x) and
defined by 00

ri(x) tx-1 e-t
dt x > 0

should be treated not only as a mathematically interesting
function, but one that proves to be extremely useful
in practice. One mathematical, interesting point is
the fact that p(x+11.7: x r(k) which can be proven
easily by integrating' 11(x) by parts and using L'Hospital's

Rule. Also, by using the recursion formula and mathematical
induction students can derive the interesting fact that
I-1(ft 1) = n!

3. MULTIPLE IMPROPER INTEGRALS

This topic is easily extended to functions of two independent
variables, but somewhat intricate for more than two Since
we are not able to demonstrate by means of geometric
models. Integrating a function as in the figure on the
right poses a similar problem as in two dimensions.
However, a few adjustments in notation need to be
made. We now consider the function over the rectangu-
lar region of the xy-plane R and let a sequence of
circular regions "close down" on the point where the
function becomes discontinuous. If the limit exists
we define the integral as

lim Itns f(x, y) dA .xy

where S is the sequence (Snj of circles with decreasing
diameters.
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F r example, to evaluate the integral

x2 + y
2 < 1, we

at the origin.
down on the_orig___
where r =1./x2 +

dA
xy

p > 0 where R is the region
p

notice that the function becomes infinite
We choose a sequence of circles closing
in by choosing the radius of each 1/11.1;r1.c1

14,3 change to polar coordinates,
Y
2.

lor
r-Prdrd0 = (1 -

2-p n2-P

21( n-
if p < 23 U (21( ln n if p = 2.11.)1F2- (n2r -1) if p>

Then, by a previous theorem of convergence it can be
shown that the integral converges for p< 2 but not for p> 2.

B. INFINITE SEQUENCES

Sequences can be introduced as functions whose domain is the
set of all positive integers and range in the set of real
numbers. Sequences can be finite or infinite. Examples
of sequences are:

f(n) = an = 297,12,179 ...,5n-3,... where n =

g(n) = bn = 1/291/3 4/4 ,1/591/6 , ll/n,

1,2,394,5...

n = 213,4,59...

Sequences are said to be convergent or divergent accordingly
as un-->. L as n---:coo or n does not approach any particular
real number respectively, More specifically, if for any
positive number e we can find a positive number N, dependent
on e, such that lun - lake for all n ). N, tten we say

that the sequencefunlconverges and we write lim un = L

At this stage, the following theorems should be given attention. .

Ve list them here without proof: If lim an = A and lim bn = B, then
oc. " .

(a) liM (an bn) = lim a + lim b = A + B
rl--) 00 p 1 cs0 al ri.-4 co n

(b) lim (a - b ) = lim an - lim bn = A + B
n nbo n 4 co n-av oo

(c) lim (a b ) = lim a lim b = A B
n n

lim an/bn = ilin an / lim bn = A/B if B p 0

bo oto oc)
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(e) lim a?, = (lim an)P = AP

iim = = ppan
iim an A

(2)

C. SERIES: FINITE OR INFINITE

1

There is a lack of agreeme4 As to,the definition of a
series. Some authers (see w, L23.1

, Ph [A )
define a series as an indicated sum. n this case
the interest is in the form al + a2 + a3 + of. -I- an

for the finite series and for the infinite series

1
+ an + ... ., here is a rather

impressive group of authors (see Li.' , [.94 ) that

define the sequence of partial sums as t e series.
In this case, the interest is centered on the result
of the summation.

When there is danger of confusion, it would be advisable to use

Sn for the calculated sum of the first n terms and 5: ak for the

series (fRrm). A major problem concerns the W:=1

use of 7: ak and the attempt to assign a value
k=1

to Soo. Here we need to define fhe sum of an infinite

sequence, which is the problem that presented itself earlier
with the second definition of a series. The desired

definition may be patterned after that found in
rl , , and Ll , i.e., s

n
= ft

ak,
k=1

S03= Lim Sn = Lim E: ak. It should be pointed out
k=1

that q.,= ,t).411231sn- and therefore the evaluation

of S, becomes a problem in finding the limit of an
infinite sequence.

At this stage, properties of the summation notation should

be reviewed.

A few examples of finite series should reveal to the student

that the sum of a finite series of finite terms is finite.

It should be noted that infinite decimals are infinite

series in disguise. The student may recall, after prodding,

the converging geometric series (Irk I). This may be

used to find the common fraction form for a repeating
decimal.

Some numerical approximation by Taylor, and/or Maclaurin

(Sterling) series, with the remainder term, should be
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covered, as well as power series. The theorems should
be carefully stated and rigorously proved (see [2],[],[12]).

2. Convergence Tests

A convenient listing nf convergence tests may be found in

Some rather interesting senie3 can be created by the instructor
based upon those found in rd. Other interesting
series may be found in 13 .

The nature of the tests used will depend upon the text,
instructor, and class. Some attention should be given
to empirical methods, and perhaps "educated guesses,"
based upon observations.from graphical representations.

The use of the integral test will give the student a

chance to use the Integral Tables. The instructor
will be able to assist the student in polishing his
skill in using these tables.

D. L'HOPITALtS RULE

This useful rule for finding limits first appeared in print
as part of the first text on differential calculus. Published
in 1696 by the Marquis de l'Hopital, based upon notes of his
teacher Johann Bernoulli, a friend and supporter of G. W.
Leibnitz. The student should be aware of the proof of this
rule for this cases 2. and 00. See p]. The proof of

0
other forms will depend upon the time that is available.
If the choice is one of,proof or practice, the rule should
be presented withorit proof and the time spent in practice
in the correct application of the various forms of the rule.

Every effort must be made to impress upon the student the
necessity of the expression being in the required indeter-
minate form. Example: lim sec x

x4-11: tan x

The application of the rule here will result in the original
expression. The student must learn to simplify the ratio
first.

Examples of the type:

lim (sec x - tan x) and lim 2x2 + Sx + 6
where the

+ 2

evaluation is easier without the rule should encourage the
student to use the quickest way and not to use a tractor
to pull a "kiddie car." Examples such as lim x ln x



illustrate the need for simplification for'each application.

L'Hopital's rulenmay also be aRplied to expressions of the type!

(0 . 0), 0 .9% 0', 1 '14; and 00' .

1
As an example of 1

go
type consider ly40 (cos 47 ,

1

lim (1 + x))7 lim (x2 + Sx + )sil.

--) 0

Some interesting examples of additional cases where a
guess does not pay off are; for the form 00: lim xx;

and for cod: lim 007 .

cO
+ 1

Some additional frustrating examples such as lim

and lim will challenge the student if the textbook

has provided only routine ekamples in the exercise.
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11. VECTOR-VALUED FUNCTIONS ON E

It will be assumed that the students have covered the naterial
on vectors included in the outline for the first year of
calculus. The linear algebra course is not necessary, but
give the student a decided advantage in this course.

Must of the following material was covered more intuitively
in Chapter XI. Therefore, it is not repeated here. However,
the level of rigor should be raised during this treatment, and
all of the geometric aspects should be reviewed.

A. Limits and continuity

This material, covered intuitively in the first year, should
now Ile covered by.the 8-eapproach; as done in Egi, Also; ca
and Lyi have good discussions in pre-press editions. Neighbor-
hoods s ould be defined and discussed thoroughly. Prove;
among other theorems, that the composition of continuous
functions is continuous.

B. Derivatives of vectors

A 8-6 treatment should be covered here, showing the similarity
of these to ordinary derivatives. Then, the applications of
these derivatives to differential geometry shoul4b,e discussed,
with the Frenet-Serret formulas included, as in VA. This
includes the tangent, normal, and binormal vectors, curvatureo
and the osculating plane.

III. FUNCTIONS ON A VECTOR SPACE

(This may include functions on a vector space into a El or into
a vector space, depending on the approach the particular text
uses. Some would refer to them simply as multivariable functions.)

As an introduction to this selction, a discussion of surfbces
should be included, as in LE1.

A. Limits and continuity.

The material in IA. should be extended her, but usiqgrtlie
Ileric topology with its 4Z-neighborhoods, as in [4] L7j,
[8j, and[121 ty]contains perhaps the most rigorous coverage.

B. Directional derivative and gradient.

Since the student is familiar with partial differentiation,
from,the previous calculus course, directional derivatives
may be motivated by considering what a partial derivative
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is, i.e., a derivative in the direction of a coordinate
axis. Then, the directional derivative in the direction
of V, if the limits exist, may be defined as either

ii)%2 2
f(x0 + ) h, yo + p- h) f(x , y )t where

lim 0 0
h-4 0

nv fl (el; ) HTfl f 11° f 671) - where v = ( A; e');

0 h

r71=', = (x0, yo), and 11 approaches 0 from both sides. 7bis

last should be carefully noted. Prove the linear properties

of this derivative.

A scalar function f() is said to be continuously differentiable
at if, for every e > 0 -and for every ; such that 01= 1,
tliere is a 2 > 0 such that I f1(1;1) fl(vo, 7)1.4 e if

13? 7 vok

With this definition, it is possible to prove, as in [4] , that

if f( v ) = f(x,y,z), is continuously differentiable in some
neighborhood of then f is continuous at0.

2f4
The gradient, V f = i + 1,t1 + should be introduced

2x 2z 9

and the relationship between it and the directional derivative

explained. It should be noted that it is a vector, and is inde-
pendent of the coordinatization of space that is chosen. See p)

Alsol the fact -hat the gradient of a differentiable function
of R6 to R or R to R at a point Po is normal to the level
surface or curve, respectively, of f at Po, should be discussed.

Hiles a good treatment of this material, although in a slight-

ly different order, [201has an unusual approach that is also

worthwhile.

C. Chain Rule

This should be proved by means of material that has been
carefully developed already. It says in vector form that

if f(;) is a scalar field which is continuously differentiable

in an open set of vectors, S and gm is a vector field

differentiable on an open set of vectors T, such that, if

V E. 1 6() 6 S, and if 0(x) = f(0()), then P(VO) =

'Wain Irt(OC'P).

Such proof.,., forms chain rule, are

given in eA , , 201 , and 29. Then is should be applied

to implicit dif erentlafion as in [1] or [g]
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In particular, if two surfaces
Intersect to form a curve, and
simultaneously to give x and y
x = X(z), y = Y.(z), then

These
D. ExaCt

z Y

given by F(xy,z) = 0 = G(x,y,z),
their equations are solved
as functions of z, say

de- GIG

y
dx = , and similarly for IX

(3.}.:

x y

are determined
differential.

implicitly. This is covered in [4] and N.

[lf has a good discussion of the exact differential at a
po nt as a linear transformation, with matrices, which -

leads directly into the Jacobian. 91 also uses the same
approach. For students who_have ha inear algebra, this
shoul4 be a anod approach. For Other's, a' lit4te traditiOnal:
apprdact.may be better, without matrices, Sfit siU
regarding-the differential as a linear transformation

E. Divergence and curl of vector valued functions.

1. Definitions

4 dP dRThe deP.nitions are as follows: div F = anddy

coy az N dx 07 57 2

for -f = Pr + Rit, where P, Q, and R are functions
of x, y, and_ z. These may be written respectively as

F and N7 x F.

2. Applications

In :fluid flow, if nx,y,z) is the scalar product of
densitygfr,y,z) and velocity of fluid flow V(x,y,z)
for steady state conditions, then F represents flux
density of the flow. Then div F is the time rate of
change of mass per unit volume at a point: (x,y,z).
Also, curl *7measures the local rotational effect of
the fluid flow. See [4].
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F. Line integrals

In the first year course integration was discussed, in an
intuitive manner, for particularly nice functions, and the
14ne integral was b/iefly discussed. At this stage, the
s. Aent should be familiar enough with the definitions of
limit and continuity that a review of the pertinent material
from the first year can be madeo filling in the details for
continuous functions, as in (21, including the Appendix. At
this stage, this material mignt even be assigned as outside
reading. Now, the line integral may he redefined, perhaps
motivating it by means of work as in LA or potential functions,
as in(261. The basic properties should be covered, including
the invgriance under change of parameter. Then, the independence
of the line integral with respect to path, under appropriate
conditions, should be proved. (This amountsto the generalization
of lb

a
f(x) = F(b).- F(s), for = f(x). Applications to

. dx

bothamtential functions and work may be found in [20], [4],
and

At this point, Green's theorem for "nice" plane regions may be
proved, after a short review of double integrals. Such a
proof is in pj. -Th6h, the theorem should be extended to
multiply con e ted regions, after which it is easy to prove
that, under the proper conditions, line integrals are independent
of deformation of Jordan curves. Vector forms of Green's
theorem should be mentioned, if not used throughout.

G. Transformation of variables and multiple integrals.

E4has a good development of this topic for double integrals
using only material discussed so far, if it is assumed that the
mapping of the uv-plane, given by x = f(u, v), y = g(u, v),
has an inverse mapping which may be determined explicitly as
u = 11(x, y), v = k(x, y). For the problems considered here,
this is not an undue restriction.

This use of the Jacobian may be extended intuitiv
to transformations of integrals of order n. See 110
for proof that is valid for this situation. A sho
discussion of the application to n-dimensional solids or
surfaces could be included, in conjunction with the next
section. See Pl.

H. Surfaces and solids

The definition for the area of a siprface and its motivation
should be discussed first, as in A. Then, the general
surface integral inay be defined in ,a manner analogous to
that used for the line integral above. If S = r (u, v)
is a vector which describes a surface S, for a region
in the uv-plane, then area of S

411 x(kEl dude. See' [A.
au ,av
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Surface integrals may be applied to surfaces to calculate area,
moments, fluid flow, etc., in much the same way as done for
ordinary double integrals over regions in the plane. See 41

Now StOkels theorem may be proved, by transforming the surface
the plane, in order to use Green's theorem, as is done in

Gauss' Thecrem can now be considered, through an application

r

of the fact that, i his case, the line integral is independent
of its path, as in 4

In may be noted that Green's, StOkes, and Gauss' theorems are
all generalizations of the fundamental theorem of integration,
in that a multiple integral over a region may be expressed as
an integral of one lower order, around the "edge" of the
region.

IV. DIFFERENTIAL EQUATIONS

A. First Order Equations

A differential equation is an equation which contains derivatives
or differentials. An equation with derivatives can be changed.
into one which contains differentials, and hence its name.
An ordinary differentia/ equation is an equation which
involves one unknown function, say y, and one or more
derivatives of y taken with respect to an independent
variable, say x. A partial differential equation is one
which contains partial derivatives. A differential equation
containing x, y, and derivatives of y with respect to x, is
said to be solved or integrated when a relation between x
and y, but not containing the derivatives, has been found
which, if substituted in the differential equation, reduces
it to an identity.

The order of a differential equation is the order of the
derivative of highest order appearing in the equation. Order
is not to be confused with degree which is the power of
the highest order derivative appearing.- a differential
equation in the form-

NciaCoCxj + ci(x) dn-1 +
dxn

cn-l(x)SIK c = f(x) (1)dx n

is said to be a linear differential equation. The functions
may be arbitrary functions of x and their character does not
affect the linearity of the equation. Equation (I) is of the
nth order. Examples of linear differential equations are:

x It 3
dx2

2 - x y = tan x --g + 2x4 + 8v = 6
dx 2 dx dx x
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Non-linear differential equations are:

2417 = 1 and dv 2
( ) + 2y = 8x.

dx7 Y dx dx

Note that the degree of the latter equation is two, but the
order is one.

1. Variables Separable

The equation Mdx + Ndy = 0, where M = G(x, y) and N = F(x, y),
is said to have its variables separated when it is expressed
as 0(y)dy + 0(x)dx = 0

The solution is then JO(y)dy + Pp(x)dx = el where c is
an arbitrary constant. If a first-order differential
equation is or the form AY. = f(x) ey), g(y) / 0, we

dx

may write dx
f(x)dx, and the solution is =ff(x)dx + C.

Example: 1/1 y
dx

2 dx + 1 - x2 dy = 02

from which sin-lx+ siny = C.

2. Homogeneous

y is sdid-to be homogeneous when the
sum of the exponents of thoge letters in each term is the
same. Thus, ax2 + bxy + cy4- is homogeneous of the second
degree, and ax3 + bx2y + cxy2 + ey3 is homogeneous of the
third degree. If, in such a polynomial, we place y = vx,
it becomes xnf(v), where n is the degree of the polynomial.
Thus ax2 + bxy + cy2 + x2(a + by + cv2) = km f(v).

This property enables us to extend the idea of homogeneity
to functions which are not polynomials. Representing a
function of x and y by f(x, y), then f(x, y) is a homo-
geneous function of x and y of the nth degree, if when we
place y = vx, f(x, y) = xnF(v). When M and N are homo-
geneous functions of the same degree the equation Mdx +
Ndy = 0 is said to be homogeneous and can be solved as
follows: Place y = vx, then dy = vdx + xdv and the
differential equation becomes

xn 0(v)dx + xn 0(v)(vdx + xdv) = 0

[i?(v) + id0(v) dx + x (v)dv = 0

0(v) + v P(v) / 0, then (.1H + tl)

0
d = 0

or

If

where tha variables are now separated and the evation may
now be solved.
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3. Exact

If the left member of the equation Mdx + Ndy =
exact differential, df(x, y), that is, if sall

oty
then Mdx + Ndy = 0 may be written df(x,y) = 0,
f(x, y) = c as its solution.

0 is an

se 9
0ZX

having

4. Linear; integrating factor

The equation LIE + 11(x)y = 0(x)(1), Where 0(x) and and t(v)dx

may reduce to constants but cannot contain y is called
a linear equation of the first order. An equation of the
form Mdx + Ndy = 0 may be put in form (1) if, after
transforming it to ..qZ 4,M=0 Mean be expressed as

dx N yi

0(x)y - 0(x), that is, as the difference of two terms
one of which is y multiplied by a function of. x and the
other of which is a function of x only.

TO solve (1) let y = uv, where u and
tions of x to be determined later in
advantageous. Then (1) becomes u uv

dx
0(x) or v + 0(x)c] + u = 0(x)

v are unknown func-
any vay which may be
v + O(K)uv =

ax

z

Let us now determine u so that-the coefficient of v shalldube zero. + 8(x)u = or dw + 1[4(x)dx = 0.dx

The general solution is: log u +,f0(x)dx = c.
Since, all we need is a particular function which will
make the coefficient of v equal to zept we take c = 0.
Then, log u = O(x)dx or u =Y-1)0(x)dx.

With this value of u, (2) becomes_ed4(x)dx dv = f(x) or

dv eilig(x)dx to(x), where v may be found by integration.
dx

Substituting the values of u and v in (2), we have solution
(1), where y = uv.

If the equation Mdx + Ndy = 0 is not exact, i.e., if
401 021 then there exists an infinite number of
01-Y oix

functions of x and y such that if Mdx Ndy = 0 ie
multiplied by any one of them, it is made an exact.
equation. Such a function is called an integrating
factor. Since no general method is known for finding
integrating factors, (lists can be found in treatises
on differential equations) sometimes an integrating
factor can be found by inspection. Common differentials



frequently encountered in practice are:

d(0)= vdu + udv, d( ) = vdu udv

v

d tan-1 ( 1.1 ) = vdu udv d log u = vdu udv and
777-1- V uv

d(u2 + v2) = 2(udu + vdv)

An inspection of the differention problems found earlier
in the comcse may prove quite usefdl.

5. Power Series

The use of power series in solving ordinary differential
equations should be noted. This is, in fact, an important
and powerful method of investigating the function defined
by the equation. The method consists in asouming a
'series of the form y = + a1xen±1 + a2xm+2 + ...)
where m and the coefficients ao, al, a2, ... are

undetermined. This series is then substituted in the
differential equation, and m and coefficients are so
determined -flirt the equation is identically satisfied.

B. Second Order Equations

The general second-order differential equation has the form

F(x, y, ) = 0. No attempt:will be made to develop
uX dx2

the theory for such general differential equations. If me
assume that the Implicit Function Theorem holds with Respect
to the last argument of the function F above, then (.1"2 = 0.

dx2

1. Special Forms

Certain equations of the second order, occuring frequently
in practice, which are readily integrated include:

a.
dy2

= f(x), which by direct integration gives: slit =
dx di

F(x) + C, and y = G(x) + oft + c2 where F is a

particular antiderivative of f and G is one of F.
This method is equally applicable to the equation, `..a = f(x).

Some discussion should relate to the number of din

constants of integration which will appear.

b. s_14 = f(x, Ay.), substituting
,12

p, then =
dx dx dx ax
and the equation becomes -dB = f(x, p) which is a



differenti-41 equation of the first order in which
p and x art the variables. If they can be solved
so that p = G(x, 0, than a second integration
yields y = F(x, ci) + c2 where F is an antiderivative
of G.

d2
dvC.

= f(v ), again, place ?A; = 13, but now writedx2 " dx

22:= .42.= (12 = 1.12. p so that the equation becomesdi4 dx dy dx dy
dp

P -67 = f(y, p) which is a differential equation of the

first order in which p and y are the variables. If
solvable, p = F(y, cl) from which gy + C

2.
F(y, cl)

d. `j-41. = f(y). By multiplying both sides of this equationdx
2u d

by lc we have 2 dx = 2f(Y) dx or d ( )2 =

2f(y)dy. Integrating (
ddx )2

2 f(y)dy + el; whence

by solving for AY and then separating we havedx

dy

f+ 24k(y)dy + c
= x + C. Another approach to

the solution of this form again involves the substitution
p = it so that the equation becomes

E..12. = f(y) . Butdx dx

.(12.= S.12. ilt=S.12. dop. Therefore, p-1.- = f(y) which is andx dy dx dy dy

equation iqh variables separable. Integrating once,
we obtain R= F(y) + cl, where F in an antiderivative of

2

f. Then we have p = 1-16 + 42F(y) + 2c1 , which again Is

a variables separible equation. Therefore, x +

412cl 2F(y) c2.

Examples of applications using these forms should be
presented here. (Equation of curve formed by uniform
flexible cable suspended from its ends; equation of
motion for free falling body and missile problems;
bending of beamsi equation of motion of simple pendulum;
etc. ) See [3], 141, p6] [81

2. Operators

If this third semester of calculus comes after the linear
algebra, a good discussion on linear operators and linear



transformations may be found in Fa. See also 0, 9

. If no linear algebra is in the studen s back.
groun a straight-forward approach through definitions
can still enable him to use operators since the resulting
answers can be easily verified. See t211 and tr. for this
type of development. Since many bqpks o not d scuss Operators,
!we include the latter approach.

Let F be the set of all functions with one argument;
then any mapping of F into F is said to be an operator.
Essentially, an opemtor is a rule or relation which
associates a function with a given function. For example,
we can associate f2 with

o
fdx with f, or F with f.

Since we want to solve differential equations, let us
concentrate on the operator which associates f' with f.
It is helpful to give this operator a name, say "D."
Thus Df = f' whenever f is a function.

Definitions: (1)

(2)

(3)

(4)

Theorems:

We point out
commutativg.
operator x4
whereas the op
f whenever fe

Next, let aco.

D°f = f whenever f is a function

Dk+1
= D(Dkf) whenever f is a function

Di + D2 = f(f, g)i f4EF and g = Dlf + D24

DI D2 = f(F, g)1 fE.F and g = D1(D2f)/ .

(1) Dnf = ()
whenever n is a non-negative

integer.

(2) Let a6R and let n be any non-negative
aDn = (f, g)1 fEF arid

(3) D1 + D2 = D2 + D1 (Commutative Law)

(4) D1 + (D2 + D3) = (D1 + D2) + D3

(Associative Law)

(5) D1 (D2 D3) = (D1 D2) D3

(Associative Law)

(6) (D1 + D2) D3 = D1 D3 + D2 * D3

(Distributive Law)

that multiplication of operators is not
For example, x2 D D x2 since iWg-
D associates x2f' with f whenevex fF
erator D x2 associates 2xf + eft with
F.

'
al. a2..., an. bP real numbers where an 0,

- 88 -



Dn-1and consider the operator anDn
+ an_i + + alD + as).

We need a name for this operator. Let "P" denote the
corresponding polynomial function anxn an_1xn"1 + + aix + a();
then we shall take "P(D)" to be r aame of our operator.

Tbus P(D) = aiD
i
whenever P = aixi. We shall

i=0
call P(D) a polynomial opertor. Let us establish the
basic properties of polynomial operators. Notice that in
the following theorems we use "P" as a plece-holder, or
variable, for polynomial operators.

Theorems: (1) Let P be any polynomial operator and let
k(itR; then P k = k P.

(2) Let P be any polynomial operator, let feE.F
let g aF, then P(f + g) = Pf + Pg.

(3) Let P be any polynomial operator, let f e F,
f
2

#61F
1
k
1 1
ER and k

2
R. then .10

1
f
1

+ ic2f2)

(21 f2'
(4) Let P be any polynomial operator, let fi6F,

and let RiC,, whenever 1S i Sri); then

P k f) M=
\A = 1 i=i

f.

(5) Let P be any polynomial operator; then DP = PD.

(6) Let P be any polynomial operator and let nEFN,
then DnP + PDn.

(7) P1P2 = P2P1 Whenever P1 and P2 are polynomial

operators.

Notice that any linear differential equation with constant
coefficients can be represented by mans of a polynomial
operator.

3. Linear with constant coefficients.

d2y
Equations of the form +a

1
+a2 y= 0 may be solveddxby operators. dx2

The general solution may also be introduced by simply sUbs
stftuting y = erx to get an auxiliary equation r4 + air + a2 = 0
Which may be solved for r1 and r2. The general solution
resulting, rlx r2x

y = cie + c2e can easily be checked by

nnw.VRM*.Vwroztew.l.usorwa,'.......----



the student if r
l
and r

2
are real. The cases when rrl

J.

=
2'

and when the roots are complex conjugates should be corred.
Proofs should be given wherever possible. See [11 and 23

for good developments.

4. Linear nonhomogeneous

For XexIgtly discussion of nrious cases, see Also

see pi, [31
and[m . The solution o non-

homogeneous line67 equations may be divided into two

major attacks.

a. If the given equation has constant coefficients, the
solution may be shown to be the sum of the general
solution-of the corresponding homogeneous equation
(complementary function) and a particular solution
of the nonhomogeneous equation. This particular

solution may be found by the method of undetermined
coefficients--"guessirg"uat the form of the answer.
For functions such as aeuxi.a sin.x b cos x, and
:any poiplomial in it may be of value to develop
the general formula for the constants in:that par-
ticular solution. Another approach is to use the
substitution y v(x)w(x), where v is a solution of
the corresponding homogeneous equation.

b1 tf the given equation has variable coefficients, use
of one of the solutions of the corresponding homo-
geneous equation as above, substituting y n v(x)w(x)
may be of value.

If two solutions of the corresponding homogeneous
equation are known, the method of variation of
parameters may be employed.

8. tquations with variable coeffieientsb

ineltision of equations with variable coefficients will
depend dil the time available and the text being used.

[

compro discussion, suitable for tlis level, Nee

.8
, [21, ad and [363


